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1. INEJHX OCBOEHUS JUCIUIIJIMHBI

[lensro 0CBOCHNUS ANCIMILIMHEI TOBEPXHOCTHBIE SIBICHUS M IHCIEPCHBIE CHCTEMBI SBIAETCH:
yriyOneHue sHauui B 00,1aCTH crenu(uIecKnX CBORCTB UCIIEPCHBIX CUCTEM, KOTOpEIE BXOMAT,
KaK COCTaBHAs 4aCTh BO MHOTHE TEXHOJOTMYECKHE IPOLECCHl M MIMPOKO HCTOIb3YIOTCS IIPH
TIOJTyYCHHH PA3IUYHBIX MAaTE€PHUATOB, OCHOBHBIE CBOMCTBA KOTODPBIX 3aBHUCAT OT JHWCIEPCHOCTH,
IIPUPOJIBI ITIOBEPXHOCTH U CBSI3aHBI C 3aKOHOMEPHOCTSIMH CTPYKTYPOOOPa3OBAHMSL.

3ajauu: W3yyeHUe SBICHHI NMPUCYMIMX JHCIEPCHBIM CHCTEMAM, HCCIIEIOBAHHE Gbusuxo-
XHMHYECKUX CBOYCTB M 3aKOHOMEPHOCTEH ¥ UX U3MEHEHHIT B KOJUIOMIHBIX PACTBODAX.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OIIOII BO
JMCHUIMHa OBEPXHOCTHBIE ABJICHHS U IHCIEPCHbIE CHCTEMBI H3y4aeTCs B 06S3aTebHOMN
49acTH y4eOHOro IiaHa.
[IpepexBU3NTEl JUCHHMIUIMHEBL HEOPraHHYeCKas XHMHS, OPraHMYecKas XHMUS, busuka,
MaremMaThKa, pu3ndeckas XuMus.

3. INIAHUPYEMBIE PE3YJIBTATBI OBYUEHMUS 110 JUCHUILIMHE
[Inmanupyemsie pesyibTarsl OOydYeHUs MO AUCLHILIMHE, COOTHECEHHBIE C IUIAHHDPYEMBIMH
pesynbratamu ocBoerusi OITOIT

Kox IInanupyemele pe3yasTaThl 00yYEeHHS 11O Hawnmenosanmue
(l]OpMPIpyeMBTX OTUCITHITIIMHE, B COOTBETCTBHH C HHHHK&TOPOM OLIEHOYHOI'O CpeacTea
KOMIIETeHITHH JOCTHKEHUS] KOMIETEHIIHH )

Wunukarop Pesynpratel 06yuenus
JIOCTHKEHHS [0 JUCHHILIHHE
KOMIETEHIHH
[TIK-6 Cnioco6en | [TK-6.1. 3HaeTr ocHOBEI | 3naem: Ipasuia
TIPOU3BOJUTE (DH3UKO-XUMHYECKUX IIPUEMKH, METOJIBI
nabOpaToOpHbIE | METOOB HCCIIENOBaHMs | 0TOOpa M  MOArOTOBKH
HCCIEN0BaHUsl, | OOBEKTOB OKpYXKAIOIeH | mpo6 M XUMHYECKHX
aHATU3EI Cpezsl; 00pa3LoB K aHAIU3Y, Ik
OTOOpPaHHBIX [1K-6.2. VMeeT | OLeHKH 3KOIOIHYECKOro
npob U | IPOM3BOIUTE COCTOSIHUS OOBEKTOB;
obpasnoB  ans | nabopaTopHble Ymeem: IIPOBOIUTH
OLIEHKH UCCIIEOBaHus, 3aMepsl, | mabopaTopHbIE TecTsl, Bonpocsr
9KOJIOTHYECKOTO | aHANM3bl  OTOOpaHHBIX | HCCIENOBAHUS, AHAIHU3EI
COCTOSIHHS IOPUPOAHEIX 00pasloB; | OTOOpaHHEIX Hpob H
0OBEKTOB. PacCYHTEHIBATE o6pasuos
IPEeIbHO Bnaoeem: 0azoBeIMH
JIOITYCTHMEIE HaBBIKAMH
konuenTpauun (1K) | ucrons3osanus
BPEIHBIX BEIIECTB | COBPEMEHHOM
TEXHOI'€HHOTO anraparypsl npH
Xapakrepa; paboTaTh Ha | IPOBEICHUH  HAYYHBIX
aHATUTHYECKOM UCCIIEIOBAHMIH;
nabopaTopHOM MeTofaMH  0e30macHOro
obopynoBaHuu; obparenust c
[IK-6.3. Brnaneer | XuMuuecKUMHU
METOJaMH [NPOBEIEHHS | MaTepUallaMH C YYETOM
9KOJIOTHYECKOIr0 Ux (HU3HYECKUX U
MOHHTODHHTA. XMMHYECKHUX CBONCTB.




4. OBBEM U CTPYKTYPA JUCIUIIJINHBI
TpynoemkocTs IUCHUITHHEI cOCTaBIsAeT 4 3a4eTHBIX equuuL, 144 yacos
TemaTuueckmii nian
®opma o0ydeHHd - OYHAS

Ne HaumeHOBaHuUE Tem Konrakthas paborta Dopmer

n/n paszaenos obyuaroiuxcs ¢ TEKYLLETO

JHCLMIUTHHBL g MefarordyeckHM padorHukom | CamocrosTe KOHTpOs
e 3 nbHas yCIeBaeMOCTH,
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1. Beenenue. Coaepxanue | 7 1 2 - 1
H 3a1a4H Kypca.

2. MonekynapHo- 71 2-4 10 6 1
KHHETHYECKHE u
OonTHYeCKHe  cBOlicTBa
IDHCTIEPCHBIX CHCTEM.

3 TepMoauHamuka 7| 5-6 6 8 1 Peiitunr
MOBEPXHOCTHBIX KOHTpOIb
ABJICHUH. Nel

4. Ancopbuus Ha | 7 [ 7-10 | 10 10 2
MOBEPXHOCTH  paszena
tas. Kanunnapuere
SBIIEHHA.

5. DNeKTPOKHHETHYECKHE 7 | 11-13 | 10 10 2 Pelitunr
SBJIEHUS B [HMCMEPCHBIX KOHTpOIL
CHCTEMAX. Ne2

6. YeroituuBocTh 7 | 1415 | 8 10 1
OHMCMEPCHBIX CHCTEM.

1 OcHOBBI ¢usuko- | 7 | 16-18 | 8 10 1 PeiiTunr
XUMHYECKOH MeXaHUKH KOHTPOJb
JIUCTIEPCHBIX CHCTEM. Ne3

Bceero 3a 7 cemectp 54 54 9 Dk3ameH (27 4ac)

Hanuuwe B gucuunnune KIT/KP

HToro no MUCHHIUIMHE 54 54 9 Dk3ameH (27 yac.)

Copep:xaHue JJeKIHOHHBIX 3aHATHH MO JHUCLHHILINHE

Pa3znen 1. Beenenune. Coaeprkanue u 3aa4um Kypca.
Tema 1 ITouamue o KONIOUOHBIX CUCEMAX U ONpedeNeHUue KONTOUOHOU XUMUU KAK HAYKU.

Copnepxanue Temel. KoutougHas XUMHS - HayKa O (DH3MKO-XHMUYECKHX CBOMCTBax
IMCIIEPCHBIX CHCTEM M IMOBEPXHOCTHBIX SIBJIEHUSX. JlUCIepCHBIE CHCTEMBI Kak OCOOBIH Kiace
reTEepOreHHBIX cucTeM. Bo3pacTaHue poiay eCTECTBEHHBIX IPaHHI] pas3jena o Mepe YBEIUIeHUs
cTermeHu pa3apoOJCHHOCTH OJHOM WM HECKONbKMX (ha3 TreTepOreHHO#H CHUCTeMBL. Mepsl
pa3apoOIeHHOCTH AUCTIEPCHOM a3kl

Kiaccuukamus AUCHEPCHBIX CHCTEM IIO arperaTHoMy cocTosHuio a3, mo ¢opMe u
pa3Mepam YacTHll JUCTIEPCHOH (a3bl, UX KOHIEHTPAIMH U 110 APYTHM IPU3HAKaM.

Cx0AcTBO M pa3iu¥he KOPIYCKYJISIPHBIX BBICOKOIMCIIEPCHBIX CHCTEM C PacTBOpPaMH
BBICOKOMOJIEKYJIAPHEIX BemiecTB. CriocoObl NOMydeHUs AUCTIEPCHBIX CHCTEM.




Pazjen 2. Mosieky isipHO-KHHeTHYeCKHE H ONTHYECKHE CBOHCTBA AHCIEPCHBIX CHCTEM.
Tema 1. Tennosoe 0suoicenue monexyn u 6poyHosckoe dsuoicene.

Conepxanue Temsl. IIoHSTHE 0 GPOYHOBCKOM ABHIKEHHH YACTHII JuCHepcHOH (asel u
KMHETHYCCKMX ~ CBOWCTBaX  JMCHEPCHBIX  cucteM.  OmpejeneHue KOPIYCKYJISPHBIX
BBICOKOZIMCIICPCHBIX CHCTEM KaK pacTBOPOB, T/l "PacTBOpHTENeM" CIy)KHT JUCIEpPCHOHHAS
Cpefa, a B KadecTBEe "PaCTBOPEHHOTO BellecTBa' BLICTYNAET HCIEpPCHAs ¢daza. CrocoGsl
BBIP)KCHHS KOHIIEHTPALMH YaCTHI] TUCIEPCHOM (assl.

Aupdysus wactun  gucnepcHoit  dassl.  Ilomstue o rpamente KOHIICHTPALlUH,
TP YY3HOHHOM TIOTOKE, MOBEPXHOCTHON ILIOTHOCTH AuddHY3HOHHOTO MOTOKA 4acTUl. 3aKOHBI
nad@ysun Ouka. Tepmonunamuyeckoe onucanne muddysuu. VpaBHenue s ko3duiuenTa
A QysHoHHOH MpPOBOAMMOCTH cpembl. OGOCHOBaHHE 3aKOHOB MuKa. VYpaBHeHUEe s
ko3¢ dumenta nuddy3uu gacTu B BI3KOi cpese.

Teopust GpoyHOBCKOTO NBHIKEHHS YaCTHIl AUCTIEPCHOM (Hasbl. YpasHeHUe 1718 cpenHeit
KBa/IpaTHYHOM ITPOEKIIUH CMEIECHHUS YaCTHUIL.

Tema 2. Ceoumenmayuonno — ouggysnoe pasnosecue.

Conepxanne Tembl. CenMMEHTAIMS 4YacTHI MCTIEpCHOH (hassl B MOME 3EMHOIO
IPUTSUKCHAS U B IIEHTPOOEKHOM 110Jie. 3aKOHBI ABHIKEHHS OTIEIBHOM YaCTHIIBI B BS3KON cpene
HOJ JEHCTBHEM BHEIIHETO CHIOBOTO IOJs. I[IOHATHE O CEJUMEHTALMOHHOM IIOTOKE W
MIOBEPXHOCTHOM IUIOTHOCTH CEIMMEHTAIIMOHHOTO NTOTOKA YACTHII.

CenumMenTanmoHHO- 11 (y3HOHHOE paBHOBECHE B KOPITYCKYJIAPHO - JMCHEPCHBIX
cucremax. IloHaTHe O KMHETHYECKOW YCTOMYMBOCTH 3THX CHCTEM. 3aKOHBI pacrpeaeneHus
KOHLICHTPAllMM ~YaCTHIl [OUCIEPCHOM (askl B INPOCTPAHCTBE IIPH  CEIHMEHTAIHMOHHO-
nu(Gy3HOHHOM paBHOBECHM B TPaBUTALMOHHOM IIOJE€ 3eMIH H LEHTPOOEIKHOM TIOJIE.
Onpenenenue Macchl H pa3MepoB YACTHII ¢ TIOMOIIBIO 3THX 3aKOHOB.

CenMMeHTAMOHHBI aHAH3 KOPIYCKYJISpHO-THCIIEPCHBIX CHCTeM. Pacuer paauyca
YacTHUBI IO 3aKOHY €€ /BIJKCHHS B BS3KOH Cpele B IIOJE 3E€MHOTO TNPHTSKEHHS |
HEHTPOOCXKHOM mone. MeTonbl oOmpeneneHuss CKOPOCTH [BHJKEHHS YACTHI B clry4dae
MOHOIHCIIEPCHOM CHCTEMBI, B TOM YMCJIE METOJ HAaKOIUIeHHs ocajka. OpenencHue paznycoB
HACTHIY [OJIHUCTICPCHOM CHCTEMBI H IIOCTPOCHHE KPHBOH pacrpeseNieH s YacTHil 10 PagHycaM
C IIOMOLIBIO METO/Ia HAKOTUICHHS 0CalIKa.

Tema 3. Onmuueckue ceoticmea 301neil 4 MemoObL Ux UCCICO06AHIS.

Conepxanne Tembl. Paccesnue cBeta (W3TyueHmus) KOPITYCKYJISIPHO-IUCTIEPCHEIMHA
CHCTEMAaMH, €ro INPHUYHHBL YIbTPAMHKPOCKOIHMYECKHI METON H3ydeHHs BBICOKOIUCIIEPCHBIX
CHCTEM.

KonmdecTBeHHBIE XapaKTEePHCTUKH SIBJICHUS PACCESHHS H3IyUeHHS JHCIIEPCHBIMH
CHCTEMaMH: IIOTOK, IOBEPXHOCTHAS IUIOTHOCTh MOTOKA (MHTEHCHBHOCTB) DAcCESTHHOTO
H3TyYeHHs, KOSDOUUMEHT paccesHus Cpembl M JIp. 3aKOHOMEPHOCTH CBETOPACCesIHUS
CUCTEMaMH C HETIOTJIOIAIOIMMH YaCTHIIAMU IMCIIepcHOH (a3l Ciyuaii oueHb MEIKMX YacTHIL
chepuyeckoit popmsl. Ypasrenus Pases I HHTEHCHBHOCTH H IIOTOKA PacCessHHOTO U3TYYEHUs
u kxoapounmenta paccesnms. Cucremsl ¢ Goee KpynHbIMH 4acTHiaMu. OcobOeHHOCTH
CBETOPACCEAHHS CHCTEMAMH C TIONTOMAOIIMMYI JaCTHIIAMHE JUCIIEPCHON a3kl

Hedenomerpuueckuit u doromerpmueckuii MeTOIBI HCCIENOBAHMUS KOPIIYCKYISPHO-
JHCTIEPCHBIX cucTeM. Onpenenenne KOHIEHTPALKH, pasMepa H (HOPMBI JACTHI[ ¢ TIOMOIIb STHX
METOJIOB.



Paznen 3. TepMoAHHAMAKA MOBEPXHOCTHBIX SIBJICHMI.
Tema 1. Tepmoounamuueckue ynxyuu nosepxHocmnozo cios.

Conepxanue Tembl. TepMoauHaMHUuecKoe ommcaHme TeTEPOreHHBIX CHCTEM C YYETOM
CCTCCTBEHHBIX IPaHUIl pasfena 1o metoxy I'mb6ea. [lonarue o pasgensiomeit noBepxHOCTH, €8
MaKpOCKONMYECKUX cBoficTBax. [loBepXxHOCTHOE HaTsKEHHE W ILIOIIANE paszensoniei
TIOBEPXHOCTH KaK CONPSKEHHBIE CBONCTBA, OTBETCTBEHHBIE 38 MEXAHWYECKOE B3aMMOIEHCTRHE C
OKpyJKarolieit cpenoit. @ynnaMeHTalbHbIe ypaBHeHus [ 'u66ca ms Pas3AeisIome NOBEpPXHOCTH
U TpHIeralommx K Hel ¢as. Csoboxnas sHeprus pasienstormeit TOBEPXHOCTH (H30BITOYHAS
CBOOOJHAA JHEPTHs WM NOBEPXHOCTHAS CBOGOIHAS 9HEPIus), YpaBHEHWE I TIOJHOIO eé
muddepennuana.

Yenosus (a3oBOro paBHOBECHS IIPH HATHYHHU UCKPHBJICHHOH W IUIOCKOH IPAHHUIIbI
pasznena. Ilousitue 06 agcop6umu. Komwuectsennas mepa azncopbuun. Konmuecrsennas mepa
azcopOIMH KOMIIOHEHTOB B MeToze ['u66ca. AncopOiuuonHoe ypaBHenue ['u66ca misa obmero u
HacTHOTO IIOJIOXKCHAS PasNEIAIOmell [OBEPXHOCTH. AHAIH3 YPaBHEHHA C YYETOM TIPHPOIBI
COCYIIECTBYIOIIMX das. IToBepxHOCTHO-aKTHBHEIE, NIOBEPXHOCTHO-UHAKTHBHEIE WU
TIOBEPXHOCTHO-UHIH D (DEepEeHTHEIE BElleCTRA.

Tema 2. Ilosepxnocmmuasn suepaus. Asnenue cmavueanus

Conepranue TeMbl. YUeHHE O OBEPXHOCTHOM HATSDKEHUH H METOIBI €ro OTIpENIETICHHUS.
BO3HUKHOBEHHE MTOBEPXHOCTHOTO HATSIKEHMS, KaK CIIEJICTBHE CYIIECTBOBAaHUSI BHYTPEHHETO
AABJICHUSA, T.C. CHIBl BTATMBAIOMCH MONEKYIbl BHYTPh JKHAKOCTH M HANPABICHHOMN
NCPHEHMKYIPHO TMOBEPXHOCTH. VYzenbHas CBOGOJHAs 3HEPrHsi NOBEPXHOCTH. Busmue
BHYTPCHHETO NaBJICHHS H TEMIIEpaTyphl Ha TIOBEPXHOCTHOE HATSDKEHHE JKUIKOCTH.

Pacrexanme sxuakocTH wim cobupanue eé B Karumo Ha HNOBEPXHOCTH TBEPABIX H KHIKHX
ten. Cwmauumpanue H HeCMayHBaHle TBEPAOIo Tela JKHIKOCTBIO. Mcpa CMa4yHBaHH,
OmpeaensieMas Kak yrojll MEXAY TBEPHOH IOBEPXHOCTBIO M KACATEILHOH B TOYKEe
CONPUKOCHOBEHHS Tpex (as. Pabora koresun (BenuumHa HeoOXOmMMAas s paspeiBa
OIHOPOZHOH 00BeMHOM (a3bl) u paGora aareswd (BEIHYMHA HEOBXOTUMAS JUId paspbiBa
MeK(a3HOTO IOBEPXHOCTHOTO CIIOS).

TepmomuHamuyeckuii BEIBOX YCIOBHS CaMOTIPOH3BOJIBHOTO PacTeKaHus KUAKOCTH UM
cobmpanus e€ B Karmo. BimsiHue 106aB0K MOBEPXHOCTHO-AKTHBHEIX BEIIECTS K AKHIKOH dase u
NpeIBapHTENIBHON 00pabOTKU MOBEPXHOCTH TBEPAOrO Tela HA CMAYHBACMOCTS. [Ipumenenue
ABIICHHUA CMAYMBAHUS MM HE CMaYUBaHUA B TeXHUKE. DroTanus, Kak npouece H36HpaTeNsHOro
cmauuBanus. OCHOBHBIE BUMBI (iioTanuy (MeHHas, MacaeHas 1 ILIICHOYHAs).

Pazpen 4. AncopOums Ha moBepxnocTH pasaena das. Kanuiasipaele sigienns.
Tema 1. Aocopbyus na epanuye scudxkocms — 2as.

Coneprkanue Tembl. AICOpOLMsS Ha IDaHHMIE pasfeNa XKHUAKOCTh - ras; ed aHalu3 C
NOMOIIBIO aJICOPOLIHOHHOTO ypaBHeHus ['uOGca. XapakTep 3aBHCHMOCTH IIOBEPXHOCTHOIO
HaTSOKEHUA OT KOHIEHTPALUY PacTBOPEHHOIO BEIIECTBA B JKHMIKOH (pase IS MOBEPXHOCTHO-
AKTHBHBIX, IOBEPXHOCTHO-HHAKTHBHEIX H IIOBEPXHOCTHO-HHIM(p(EPEHTHHIX BemecTs. Buj
COOTBETCTBYIOLMX M30TePM ancopOuun. Onpe/iesieRne NpenebHOl BETUYHHE IOBEPXHOCTHOM
KOHICHTpAIM! PAaCTBOPEHHOTO BemecTa. CTpoeHHe MOBEPXHOCTHOTO c10s. Pacuer pasmepos
MOJIEKYJl ~ PAaCTBOPEHHOTO BEWIECTBA II0 BENMYMHE €TI0 TPENENLHOH  MOBEPXHOCTHOM
KOHILIEHTPAI[HH.



Tema 2. Teopus adcopbyuu 2azos u napos meepovLMU menami.

Conepxanwe Tembl. Azncopbums Ha rpaHuie pasnema TBEpIOE TENo - ra3; ee
0COOEHHOCTH. Pa3muuHble KOIHYECTBEHHbBIE MEpBI aICOPOLINK KOMIIOHEHTA ra30B0i (askl, CBS3b
MEKIY HUMH, HX SKCICPAMEHTATbHOE ompejeneHue. M3orepMbl axcopOumm, ux XapaxkTep B
3aBHCHMOCTH OT TPHPOABI H YMCIIA KOMIIOHEHTOB rasoBOM (asbl M MPHPOIEI ancopbenTa.
Hunamuka nponecca ancopbuun. [ToHsTre 0 Teriore acopOLyK, PUPOAE anCOPOIHOHHEIX
CHJI, (HU3MYECKOH M XHMHYECKOH amcopOImm. Teopus MoHOMONEKYIAPHON ancopOuum
JIsHrMiOpa, OCHOBHOE ypaBHEHHE TEODHH, HENOCTATOYHOCTE JIDHTMIOPOBCKOH  MOZETH
agcopbuum, e€ nanpHeiinee passuTHe. IIOHSTHE O MOIMMONEKYIIpHOH ancopbuuu. Teopus
ancopbuuu Bpynayspa, Ommera u Tennepa, ocHOBHOE YPaBHEHHUE TEOPHUHU.

Tema 3. Adcopbyus na zpanuye meepdoe meno — HCUOKOCHb.

Conepxanue Tembl. AncopOuus Ha rpaHHIE pasfiena TBEpHOE TENO - JKUAKOCTB, €&
ocobennocTd. Monekyisipaas ancopbuus. Brusuue IIPHPOJIBI PaCTBOPHUTENS U amcopOeHTa Ha
ancopOLHIO PaCTBOPEHHOrO BemecTBa. IIpaBmio BBIDABHMBaHUs IOJspHOCTeH PeGunmepa.
KonuyectBennsle  3akoHOMepHOCTH MOIIEKYIApHOH  axcopbumn. HMouHas — amcopbmus.
Wsbnparensras axcopbums wuoHOB. OOMeHHAS azcopOumsa. 3aKOHOMEPHOCTH HOHHOM
azncopbuuu. O6pazoBaHie ABOHHOIO 3IEKTPHIECKOrO CI0S HA TpaHHIIe paszielia TBEPIOro Tena ¢
KUIIKOCTBIO B pe3yJIbTaTe H30UpaTesbHON aICOPOLII HOHOB H €r0 CTPOEHHE.

Tema 4. Kanunnsapuas xondencayus.

Conepxanue Tembl. BIHsHEE KPUBM3HEI TPaHUIIEL paszena Ha paBHOBECHEIE CBOMCTBa
COCyHIeCTBYIOIMX (ha3. 3aBUCHMOCTL JABICHHS HACBILEHHOIO napa HaJ JKUIKOCTBIO HIIH
TBEPABIM TEJIOM OT KPHBH3HEI IPaHHMIBI paszena. Kanumiapuas xoHzeHcanus. CBs3b MeXKIy
PAaCTBOPHMOCTBIO  TBEPAOTO  MIIM  KHIKOrO BEIIECTBA B JKHAKOCTH ¥  KPHBHU3HOH
COOTBETCTBYIOIIEH IpaHuIle pasjena.

Pasgen 5. D1eKTpoKHHETHYECKHE SIBJICHHS B AUCIIEPCHBIX CHCTEMaX.
Tema 1. Ilonamue 06 snexmpoxuremuyeckux S61eHusx.

Conmepxanne tembl. OOmue mpencTaBieHus 06 ONEKTPOKHHETUYECKUX SABJIEHUAX.
OnexkTpoopes, 31MeKTPOOCMOC, TIOTEHIHAT TeYeHHs, TOTEHIHA CeIMMEHTALlAH, CIIOCOOBI HX
Habmonenus. [IpakTHyeckoe UCHOMB30BaHNE THX SIBICHUIL. [Mpuunnser o6pasoBanus 3apsga Ha
KOJUTIOMIHBIX 9acTHUAX JHO307MeH. DakTopsl, BIHIONHE HA IMOABMIKHOCTh YacTHIl B
BMIEKTpHYECKOM mone. Dpdexr pernaxcanuu u 3¢dexT 3IEKTPO(POPETHYECKOrO TOPMOIKEHHSL.
Ionstre o munemntax. MHULEUIPHAS TEOPHS CTPOCHHUS mio}o6HEIX 30mneit. O6pazoBaHus
MHIEILI 3071 C OTPULATENIFHO U TOJIOKUTEIBHO 3apsKEHHBIMU YACTUIIAMH.

Tema 2. Teopus 060un020 nexmpuyeckozo cios.

Conepxarne Templ. CTpoeHHe IBOHHOTO 3TEKTPHYECKOTO CIIOS. Teopus ['enbmronsua u
€€ HEZIOCTATOYHOCTh [UIsL OOBICHEHHS EKTPOKHHETHUECKUX ABICHMH. Teopus I'yu — Usnimena.
Ilonstue 06 muddy3HOM CiI0€ IPOTHBOMOHOB H €r0 BO3HHKHOBEHHH. [Ipuauns! pacxoxaeHus
SKCICPUMEHTAIBHO U TEOPETUIECKH HANHCHHBIX 3HAYCHHH €MKOCTH JBOMHOTO 3IEKTPHYECKOro
C/I0sL MCXONL M3 MpeAnokenHod Monenu. Topus Illrepra. Cxema ABOMHOTO IEKTPHYIECKOrO
crost o IlITepHy u nanenue B HeM 3/EKTPHYECKOro MOTEHIHANA. BIHIHEE BACHTHOCTH HOHOB
Ha TONMHY MHG(Y3HOTO CIOS M 9YHCIO MPOTHBOMOHOB B ancopbuuonHoM croe. CTpoeHue
ABOMHOTO SJIEKTPUYECKOTO CIIOSI [T CHEPUUECKUX JACTHIL.

Tema 3. Dnexmpoxunemuueckuil nomenyuan u e2o onpedenenue.
Conepxanne TeMbl. IIoHSTHE O MITOCKOCTH CKONBKEHHS H JIEKTPOKMHETHYECKOM IOTEHIHAIE.
YpaBHEHHE 1)l CKODOCTH OTHOCHTENBHOTO IBIKCHHS (a3 TOA JeHCTBHEM MOCTOSHHOIO
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MEKTPUYECKOr0 MO Pacder sMeKTpOKMHETHYECKOro IOTEHIMANA HA OCHOBE OMAITHBIX
AGHHBIX IO 3JEKTPOhOpesy HIH 3IMeKTpoocMocy. BimsHue IPUPONBI M KOHIEHTPAaLUK
SNICKTPOJIUTOB HA JNMEKTPOKUHETHYECKHI NOTEHIMAT H CKOPOCTh OTHOCHTENBHOTO JBHYKEHHS
(a3 Teopus INEKTPOKMHETHHYECKHX SIBICHMUIL. ONEKTPOKMHETHYECKMH TIOTEHIMAN, KaK
XapaKTCPUCTHKA 3NIEKTPHYCCKHX CBOMCTB pacCMaTpHBAeMON T'paHMUBEI pasjena. Bimsiue
PasTHYHBIX (AKTOPOB (BBENCHHE B CHCTEMY 3JIEKTPOIHTOB, M3MEHEHHE pH, KoHueHTpanuu
pacTBOpa, TeMIIePaTyphl) Ha SNEKTPOKUHETHYECKUIT TOTEHIIHAL.

Pazgen 6. YceroiiunBocTsh aucnepeHbIX cHeTeM.
Tema 1. Ocnoguvie nonosicenus yemotiuugocmu u KOA2yNAYUU KOJIOUOHBIX CUCEM

Copepxanne tembl. O0mue mpencrasiesus o6 YCTOWYHBOCTH IHCIEPCHBIX CHCTEM.
ArperaTiBHas U CEJUMEHTALMOHHAS YCTONYHBOCTS. Koarynanus u pexpucrammmsanus gactu
AUCTIEpCHOH (a3el Kak MposBICHUE arperaTMBHOM HEYCTOMYMBOCTH MCHEPCHBIX CHCTEM.
Tepmonurammaeckoe 060cHOBaHKE arperaTuBHON HEYCTOHYHBOCTH.

CrabunusupoBanHbie (3aTOPMOKEHHbIE) COCTOSHHS JUCHEPCHBIX cucTeM. Crabwimzamus mo
OTHOLICHHIO K KOAryJisUMH. AHAIH3 SBICHASA KOATYIANMHA ¢ TO3UIHH 3p(EKTHBHEIX TBOKHBIX
CTOJIKHOBEHHI YaCTHIl AUCIIEPCHOM daBH,

KpuBble nOTeHIMANBHON OJHEprHM B3aUMOMEHCTBHS AByX dactun. [loHsatwe o
NOTEHIMANLHOM Oaphepe, OBICTPOH H MeUICHHOH KOAaryJisuui. DaKTOpHI, ONpeIesIoIITe
BEIMYHHY MMOTEHIIMATBHOTO Gaphepa.

Koarymsinust wactun mucrmepcHo#t dassr B ruaposonsx mom geficTBHeM 9JIEKTPOJIUTOB.
[lpaBuna Koarymsuuu snekrponuramu. OcoGble SBIEHHS, HAGIIONAEMbIE IpH  KOAryJALUH
SJICKTPONTAMHU: TIPUBBIKAHUE, HETPABHILHEIE DSAIBI, CHHEPrU3M, AHTATOHM3M, KOJUIOMIHAS
3amuTa, ceHcuOumu3auus. CoOBpeMeHHBIE NPENCTABICHHS O MEXaHH3ME KOaryJIipyromero
JEHCTBUsL 3NEKTPONHTOB. Koarymsmus mon melcTBHeM NepeMeLINBaHKS, YIBTPA3ByKa,
HarpeBaHus, 3aMOPaXKUBAHKS U APYTHX (HaKTOPOB.

Tema 2. Kunemuxa xoazynsyuu.

Conepxanue Temer. CKOPOCTh KOAryIIsIuy, eé BBIDAKCHHE Yepe3 Yucio 3(pdeKTHBHBIX
ABOHHBIX CTONKHOBEHMH YaCTHL HucrepcHOM (aspl. VCCTemoBaHWMe 3aBHCHMOCTH CKOPOCTH
KoaryJIAiiy OT KOHUCHTPAMK SIeKTpomTa. Kunernka GbicTpoit Koarymsimu MOHO/IHCTIEPCHBIX
cucteM 10 CMONYXOBCKOMY M HOJMIHCIEPCHBIX CHCTEM IO Mronnepy. OcHoBrEIe
KHHCTHYICCKHE YpaBHEHHS, UX anam3. Kunernka memnennol koarynsuuu. Ilopor xoary sy,

Pasnen 7. OcHoBbl Gpusznko-xuMHYeCKOil MeXaHHKH AHCIEPCHBIX CHCTEM.
Tema 1. Cmpyxmypro — mexanuueckue ceoticmea OUCNEPCHBIX CUCTNEM.

Cozmepxanue Ttempr. OOmme mpeicraBneHus o CTPYKTYPHPOBAHHBIX CHCTEMAXx.
HuCnepCHOHHBIE  CHCTEMBEI €O CTPYKTYPHOM  CETKOHM, 00pa3oBaHHON  3JeMeHTaMH
JUCTICPCUOHHON (aspl (remu). Koarynsnuonusle wu KOHZICHCAIlHOHO-KPUCTAITH3aI[UOHHEIE
CIPyKTYyps! 1o Pebunnepy. KoHIEHTpHpOBaHHEIE SMYNBCHH ¥ IEHBI Kax obparmeHHbre
CTPYKTYPHPOBAHHBIC CHCTEMBI, IIe CTPYKTYpHAs CeTKa 00pasoBaHa AUCTIEPCHOH CPe/Ioit.

YupyronnacTuueckie W peoJOTHYECKHE CBOHCTBA CTPYKTYPUPOBAHHEIX CHCTEM, HX
CBA3b C OCOOCHHOCTSIMH CTPYKTYp. SIBIeHHe THKCOTpommH. Biusuue 106asok IIOBEPXHOCTHO-
AKTHBHBIX BEINECTB HA IPOYHOCTH CTPYKTYPHPOBAHHEIX CHCTEM.

Tema 2. Baszxocmb acudkux oucnepcHulx cucmen.
Conepxanme Temel. OCHOBHbIE MOHSTHS O BS3KOCTH W MEXAHH3ME TCUEHHUs OOBIYHBIX
HHU3KOMOJICKYJIPHBIX JKUAKOCTEH (Boxa, cnupt, Oenson u T.1.). JlamunrapHoe TypOyJIeHTHOE
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ABWKCHUE JKHIKOCTH. YCJIOBUS IIepeXoja JAMMHAPHOTO JBHXKEHHUS B TypOyneHTHOE
Onpenenenne Bs3koctu mo HeoToRy. Koabpunuent Bs3kocTs u ero 3aBucumMocts ot IPAPOIBI
KHJIKOCTH. XapaKTePHCTHKA MOABHKHOCTH IKHIAKOCTH (TEeKy4ecTh) HOJ BIMSHHEM BHEIIHHX
BO3JCHCTBYI. BinsHue TeMmeparypsl Ha BeTHIHHY BS3KOCTH. Mertons!l onpenenenns Bs3KOCTH
KAJIKOCTEH: METOA MajaroIIero IIAPHKA, METON HCTEYEHMS KHUIKOCTH 9epe3 Kamujuiap,
ONpPEIEIEHHE C IIOMOIIBIO POTAIOHHOTO BACKO3UMETPA. 3aBHCHMOCT ) (PEKTHBHOM BAZKOCTH
KOJUIOHJHBIX CHCTEM OT CKOPOCTH UX TeueHus. CTpyKTypHas BI3KOCTh

Tema 3. Vnpyzonnacmuueckue ceoiicmea koinouduvix cucmen.

Conepxanue TeMbl. YIPYyrocTh M 371aCTHYHOCTD KOaryIsIMOHHBIX CTPYKTYp. Ilpormecc
penakcanuu u ero npuunHel. [lepexon ynpyroit nedopmanuu B IIaCTHYECKY 0. Mexannueckue
CBOKCTBA TBEPAOOOPA3HBIX MHKDOIETEPOTEHHBIX M  KOJIOMIHBIX CHCTEM, O0O0JIagaroIuX
MCTHHHOH YNPYTOCTBIO (IelH, KOHIGHTPHPOBAHHEIE PACTBOPHI MBLT, BBICOKOMOJIEKY/ISIPHEIE
BCIUECTBA M HMX KOHUCHTPHPOBAHHBIC DACTBOPHI). CBA3b 0cOGOH BHYTpeHHei CTPYKTYpBI
AUCIEPCHOM CHCTEMbI C €€ CIOCOOHOCTBIO BO3BPAIIATHCS K IIEpBOHAYANBHON (opMe mocie
IIpeKpaliennss NeHCTBHs nepopmupyromeil cuibl. OnpeneeHHe MeXaHHYECKHX CBONCTR
CTPYKTYPHPOBAHHBIX JHCHIEPCHBIX CHCTEM, OOHAPY)KHBAIOIIUX YIPYrOCTh. MCMONB30BAHHE
METO/Ia TAHICHIMATIBHOrO CMEIICHUS MTAaCTHHKA M METO/Ia 3aKPy YMBaHHs IIHIHEIDA.

COJAEP/KAHUE JJABOPATOPHBIX 3AHSITHIA 110 JUCIMILINHE

Paznen 2. MoJsieky IIpHO-KHHETHYECKHE U ONTHYECKHE CBOCTBA JHCNEPCHBIX CHCTEM.
Tema 1. Ceoumenmayuonno — dughgpysnoe pasrogecue.

Conepxanwe  maGoparopoit  pabotel.  McciemoBaHme — KHHETHKH OCaXKICHHUS
TOJMMCTIEPCHOHM CYCIIEH3MH C ITOMOILIBIO TOPCHOHHBIX BECOB, HNOCTPOEHHE HHTErpaibHOM U
Au(depeHnHanbHON KPUBBIX pacIpe/elIeHH s, ONpENENICHUE MUCIIEPCHOHHBIX XapaKTePHCTHK
CYCIIEH3HIA.

Paznen 3. TepmoanHaMuKa MOBEPXHOCTHBIX SBJICHMUIT
Tema 1. osepxnocmuas snepaus. Aenenue cuavusanus

Coneprxanue mabopatopHoit paGotsl. U3yueHue cMauuBaHus IOJTMMEPHEIX MaTE€PHAIIOB
KHIKOCTAMH U OLEHKA 111 HUX paboThl afre3uy. V3aMepeHne KpaeBbIX yIiiOB cMaYHBAHHS npu
Pa3IMYHBIX KOHIEHTPAUAX PaCTBOPOB MOBEPXHOCTHO AKTHBHBIX BEIIECTB.

Paznen 4. Ancop6uust Ha noBepxHocTH pasjena ¢as. Kanunasipusie sipaenus.
Tema 1. Adocopbyus na epanuye sicudxocms — 2as.

Conepxanne naboparoproii paborsl. KomuuecTBeHHOE U3yYCHHE IIOBEPXHOCTHOIO
HATSDKCHUS M 3aKOHOMCDHOCTEH aiCcOpOLHMH Ha TIPaHHIE DPACTBOP — BO3MYX; CpaBHEHHE
NMOBEPXHOCTHOH aKTHBHOCTH Pa3lMYHBIX II0OBEPXHOCTHO-aKTHBHBIX BEIIECTB, OIpeliesieH e
OCHOBHBIX XapaKTEPUCTHK aICOPOLHOHHOTO CIIOS.

Tema 2. A0copbyus na zpanuye meepooe meno — HeUOKOCHb.

Conepxanue nmaGoparopHoil paGoTsl. W3yuenne aJICOPOIIMH MOBEPXHOCTHO-AKTHBHOI'O
BCIIECTBA M3 BOJHOTO pacTBOpa Ha TBEPAOM aiCOPOCHTE H pacueT yHENBHOH IOBEPXHOCTH
ancopbeHTa.



Paznen 5. DexTpoxuHeTHYeCKHE SIB/IEHNS B JHCHEPCHBIX CHCTEMAX.
Tema 1. Ilonamue 06 snexmpoxunemuyeckux S6/1eHuIx.

Conepxanne nmaGopaTopHO# paGoThl. M3ydeHue OCHOBHBIX METONOB IONYYEHHS WU
crabunusanuy THOGOOHBIX JUCIIEPCHBIX CHCTEM. Omnpenenenne 3apsia 4acTUIl B COCTABICHHE
Gopmy MuIeNT; HAOMIONEHNE SIBICHNS ONMATECHEHIHH B 305X,

Tema 2. Snexmpoxunemuyeckuil nomenyuan u e2o onpeodeneHue.

Comepxanne nabopatopHol paboTeL. O3HAKOMHTLCS C SNEKTPUYECKUMH CBOMCTBAMHU
AHCHCPCHBIX CHCTEM, U3MEPHTBH CKOPOCTH JBIKCHHS YacTHI TIPH 3I1eKTpodopese; pacCUnTaTh
SNIEKTPOKHHETUYECKHIT MOTEHI[HAL.

Pa3zjen 6. ¥YeroiiamBocTs IuCHEPCHBIX CHETEM.

Tema 1. Ocnoenvie nonoscenus yemoiivusocmu u KOaz2ynsayuu KOLIOUOHBIX cucmem
Conepxanue naGopatopHoif paGOTHL Wsyuenne xoarynsiimud u  CTaOHIM3aIHH

AUCHEPCHBIX  CHCTEM; ONPEJE/IEHHE IOPOrOB KOATyNSNHH pPasHYHBIMM  3IEKTPOTHTAMY,

OIpEJEICHNE 3alIUTHOrO YUCIIa CTabuInu3aTopa.

Tema 2. Kunemuxa xoazynsyuu.
Conepxanme maGopatopHOil pabGoTeL. OnpeleneHHe KMHETHUECKHX napaMeTpoB
KOaryJisiluy JIaTEKCa 3JICKTPOIUTAMH TyPOHIUMETPHYECKIM METOIOM.

Paznen 7. OcHoBbI PU3NKO-XUMHYECKOi MEXaHUKH AUCHIEPCHBIX CHCTEM.
Tema 1. Cmpyxmypro — mexanuveckue ceoiicmea OUCNEPCHBIX cucme.

Conepxanme naGopatopHoii paGotsr. Hsyuenue MHUIEI000pa3soBaHus B PacTBOpax
TIOBCPXHOCTHO aKTHBHEIX BEIIECTB M €ro BIMAHMS Ha CBOMCTBA pacTBOpA. Mcnonesys
ypaBHeHWe OHHINTEHHA pacCYMTATh 3HAYCHHS mapamMeTpa, XapakTepH3YIOMIEero MpoLece
CTPYKTYPHUPOBAHUS CUCTEMEL.

Tema 2. Baskocmb ocuOKux OUCNEPCHBIX CUCMEM.

Conepxanme naGopatopHoit pa6oTsL. H3yuenme CTPYKTYPHO-MEXaQHHYECKHX CBOMCTB
JUCTIEPCHOH  CHCTEMBI METOJAOM BHCKO3MMETpUA. ONpENeNuTs BpeMs HCTEUeHHS BCex
IIPUTOTOBJICHHBIX DPACTBOPOB M PACTBOPHTEINS, MONB3YSCHh KAMMIUIIPHBIM BHCKO3UMETPOM.
BbI4HCITE OTHOCHTENBHYIO ¥ PHBENEHHYIO BS3KOCTE LTS KAXIOr0 pacTBopa.



5. OHEHOYHBIE CPEJACTBA JUIsI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHON ATTECTAIIAU 10 UTOT'AM OCBOEHHSI
AUCHUIVINHBI U YYEBHO - METOJUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOMN PABOTHI CTYAEHTOB

Texymuii KOHTPOJIb YCIIEBAEMOCTH:
Peiitunr-xonTpOIS 1

BOIIPOC 1.2.1. Kaxoe u3 nonodicenutl, Xapaxmepusyowux MONEKYIAPHO-KUHCMUYECKUE
CBOUCMBA OUCNEPCHBIX CUCHIEM, HE COOMBENMCMBYEN IKCNEPUMEHMANLHBIM OGHHBIM?
OTBETHI:
1. Cremenp gucmepcHOCTM — 3TO BeJWYWHA, OOpaTHAS JHHEHHOMY pasMepy YacTHIl
JUCTIepCHOH (a3bl.
2. Tlo cremeHm IWCNEPCHOCTH BCE CHCTEMbl KIACCHDHMIHPYIOTCS Ha rpyboucnepcHsle,
MHUKPOTETEPOTCHHEIE, HCTHHHO—KOJUIOW[IHBIE, MOJEKYISIPHbIE H MOHOJMCIIEPCHEIE —
HCTHHHBIE PACTBOPEL.
3. K MOneKyIspHO—KHHETHIECKHM CBOMCTBAM JMCIIEPCHBIX CHCTEM OTHOCSTCS GPOYHOBCKOE
asmxenue, THddy3us, ocMoc U ceIMMeHTaIHs.
4. BpoyHOBCKOE IBIXKEHHME WMEET MONEKYISPHO — KHHETHYECKYIO IPHPOAY M SBISETCS
CJIC[ICTBUEM TEIUIOBOT'O JBHIKEHUS MOJIEKYIL.
5. SIBnenne nuddysun CBOHCTBEHHO BCeM CHCTEMaM OT MOJEKYIAPHBIX [0 rpy0OAHUCIIEPCHEIX.
CKopocTh mpomnecca 3aBUCHT OT BETMYAHBL B (POPMBI YACTHIL TUCTIEPCHOM (assy; npolecc UaeT
TeM OBICTpee, YeM BBIILE TEMIIEPATypa U KPYIIHEE YACTHIIBL.
6. IlockonbKy paBHOMEPHOE pacmpeleleHne BemecTBa—(asbl Mo BCeMy 0ObeMy pacTBopa
Hapboee BEPOATHO, mpomece MU(PQYSHH HIET C yBENMYEHHEM OSHTPOIMH H SBJSETCSA
CaMOIIPOH3BOJIBHEIM.
7. Tlon KOHIEHTpanueR JHCIEPCHOM CHCTEMBI CIEAYET CUMTATh YHCIO KUHETHYECKHX €THHUIL
— KOJUIOMJIHBIX YaCTHIl B €MHHIE 00BbEMA CHCTEMEIL, T.€. YHCICHHYIO KOHIEHTPAIHIO JACTHUI]
IucnepcHoi daswl.
8. OCOGEHHOCTH OCMOTHYECKOTO JABJECHHS KOJUIOMIHBIX PACTBOPOB II0 CPABHEHHIO ¢
HACTHHHBIMH PacTBOPaMHU — €T0 MaJlOe 3HaUYEHHUE H HETOCTOSHCTRO.
9. Manoe ocMOTHYECKOE HaBleHHE 000 KOJUIOHIHONH CHCTEMBI OOBICHSETCS TeM, YTO
Onarozaps GoNbLION Macce YaCTHIL MCTIEPCHOM (asbl IPH OJUHAKOBOMH BECOBOM KOHIEHTPALIAH
YHCIICHHAs KOHICHTPAlUs KOJUIOMIHOIO pacTBOpAa BCErda 3HAYMTENHHO MEHBINE, ueM
HUCTHHHOTO.

BOIIPOC 1.2.2. Ilpoananusupyiime ymesepoicoenus, xapaxmepusylowue 6poyHoeckoe
osudicenue. Kaxoe u3 nux owubouno?
OTBETBI:
1. Xaornyeckoe ABHXKEHHE YACTHMIBI IHMCIEPCHONH ()asbl OXBATHIBAET OMPENETCHHBII 06BEM
NPOCTPAHCTBA, BO3PACTAIOIIMH BO BpeMEHH. B rOpH30HTaTBbHON ILIOCKOCTH OH COOTBETCTBYET
BO3pacTarOIIeH MJI0Iany, MPONOPIHOHATIBHON KBapaTy CPEeIHEro CIBUTa.
2. Jlns chepudeckod yacTHIBI pajMyca r 3HAYEHHE KBAaapaTa CpPEIHEro CIBHTa IIPSIMO
NPONOPIHOHANBHO ~ AOCONMIOTHOH —TemmepaType M BpeMeHH HaOMIONEHHS H  0OpaTHO
MIPOTIOPIMOHATBHO COTIPOTURIICHUIO CPEIBL
3. BpoyHOBCKOE IBH)KEHHE CBOHCTBEHHO IIOOBIM YacTHLAM KaK OpPTaHHYeCKOro, TaK U
HEOPraHWYEeCKOro NpOMCXOoXJIeHus. OHO THpOSBISIETCS TEM MHTEHCUBHEE, YeM OOJbIIe
TEMIIEpPATypa ¥ MEHBINIE BA3KOCTEH CPEbL.
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4. Korma xomrompHas dacTHI@ IOJHAMAaeTcs B OPOYHOBCKOM BIIKEHWH, IOTEHIMAIbLHAS
SHEPrus CHCTEMBI BO3PAcTaeT, M TEIIOTa OKPYXKAIOIIeH Cpebl IPeBpaIaeTcsl B MEXaHHYECKYIO
paboTy B OTCYTCTBHHU HaYaIbHOMN Pa3HOCTH TEMIIEPATYD.

5. BpoyHOBCKOE IBMKEHHE — peaNbHBIM OIBIT, IOKA3BIBAIOIININ, HE3aBHCHMO OT Kakoi 6bI TO
HU OBUIO MOJIEKY/ISIPHOM TEOPHH, YTO BEUHBI J[BAraTellh BTOPOTO POJIa IIOCTOSHHO “meficTByer”,
XOTS X HE MOKET OBITh NPAKTHYECKH HCIIOIL30BaH.

BOHPOC 1.23. Paccqumaume OMHOULeHUe 3HAYEHUU CPeOHe20 cO6Ua 4acmuy ¢ paouycamu
r1=2-107 »m ury=8-107 M npu ux 6poynosckom dsudicenuu 3a PpasHvle OMpPe3KU BpeMeH.
OTBETHI:

1.6,25-10°

2.2,5:10°

3.5,0-107

4.2,0-10

5.4,0-10°

BOIIPOC 1.24. Kaxoe u3 yKkasaunvix seneHuil e XapakmepHo ONs uUCHUHHO—
KOIOUOHBIX cucmem?
OTBETBI:
1. Komnouzssie pacTBOPEI CIIOCOOHE! PACCEHBATh CBET WIIM ONATECIHPOBATH, UTO yYKa3bIBaeT Ha
UX HEOJTHOPOJIHOCTE.
2. Komnonano — aucrepcHble CHCTEMBI CIIOCOOHE! K MAU3Y, T.e. OHHU MOTYT OBITh OYHIIEHEI
OT Pa3JIMYHBIX IPUMECEH KPUCTATUTHYECKHUX BEIECTB.
3. HYacTuup! qucrnepcHoi $assl MOTyT 06/anarh SJIEKTPUYECKHM 3apsiIoM, MO3TOMY KOJUIOHTHEIE
PacTBOPEI OOHAPYKHBAIOT SIBJICHHE 3JIEKTPOJIH3A.
4. JTnst KOJUTOMTHBIX CHCTEM XapaKTepHa BeCbMa MeUIeHHas TUd(y3us.
5. BenuurHa 0CMOTHYECKOrO JaBI€HHS A/ KOJUIOMIHEIX PAaCTBOPOB XapaKTEepH3YETCsl MaJIbIM
3HaYEHUEM U HENIOCTOSIHCTBOM.
6. Kommouanele CcHCTEMBI OTIHYAIOTCS AarperaTMBHON HEYCTOWYHMBOCTBIO H  CHOCOOHBI
KOaryJmpoBaTh IO BIUSHUEM BHEIIHUX BO3IEHCTBHIA.

BOIIPOC 1.3.1. Hsyuume nonodcenus, xapaxmepusyiowue memodsl HOIYYEHUS
oucnepcubix cucmem. Kaxoe uz Hux nedocmamoytno 060CcH08AHHO?

OTBETBI:
1. Kommouauele  CHCTEMbI, 3aHHMAIOIIME MPOMEKYTOYHOE  IIOJNOKEHHE MEKIY
rpy0OAMCIIEpCHBIME M MOJIEKYJISPHBIMH, MOTYT ObITh NONYYEHBI 100 06bEeIUHEHIEM MOJIEKY I
WA HOHOB B arperarsl, JIMOO B pe3ynbTaTe MUCIIEPrUPOBAHKS GONBIINX YACTHIL 10 TPeOyEeMBbIX
pa3MepoB.
2. JlucmeprupoBanne — 9TO H3MENbUEHHE TBEPIBIX HIM SKHAKUX Tel B WHEPTHOH, He
B3aUMO/IEHCTBYIOLIEH C H3MENIbYaeMbIM BEIECTBOM, CPEIE.
3. B mpOTHBOMOJNOKHOCTE DPACTBOPEHWIO [HCIEPIHPOBAHME IPOXOIHUT, KaK IPABHIO, HE
CaMOIIPOH3BOJILHO, a C 3aTPATOH BHEIIHEN paboThL
4. B oTHembHBIX clydadx TBEpAOE TENO MM JKHAKOCTH MOIYT —CAMOIPOH3BOJIBHO
AUCTIEPrUPOBATECA B XKUIKOH cpelie ¢ 00pasoBaHMEM KOJUIOMIHOW MM MHKPOTETEepOreHHOM
THO(GUIBHON CHCTEMEL.
5. Ilpumep pusuyeckoit KoHAeH AN — 0Opa3OBaHKE TYMaHA: IPH TTOHMKEHAN TEMIIEpPaTyphl
BO3ZyXa NABJICHME BOISHOrO Ilapa CTAHOBUTCH BBINIE DPAaBHOBECHOrO M B Ta3oBoil (ase
BO3HHKAET HOBas Jxuakas Qasa.
6. MeTo XMMMYECKOH KOHICHCAI[HH 3aKJIF0YaeTcsl B 00pa3oBaHHH HOBOM (a3sl B roMOreHHOIM
Cpefie B pe3yibTaTe M3MEHEHHUS COCTaBa CPEJIbL.

BOIIPOC 1.3.2. Haiimu omnouterue cmpocmeu ocedaﬂuﬂ Kanenex 600aH020 Mymana,
eciu ux paoukcel pasuel coomeememeento: r;=10"m u rs=10"u
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OTBETHI:
1.10°
2.10"
3.10°
4.10°
5.10°
BOIIPOC 1.3.2. B xkaxom u3 npuee0ennvix npumepos eeujecmeo OucnepcHoii (asvi —
meepooe meno, a 6ewecmso OUCHNEPCUOHHOT CPedbl — HCUOKOCHTL?
OTBETHI:
. IBIMBI, TTBLTH, CMOT
. MBUIBHBIE NI€HEI, SMYJIbCHH
. TUZIPO30JIH, OPTaHO30JIA
. YIOJIb, CHIIMKATelhb
. CILTaBBI, CHTAILIbI
. He()Th, MOJIOKO
. MHHEPAJIBL: OTIal, JKEMYYT.

e e AR T S R o

BOIIPOC 1.3.4. Kakoe us ypasuenuil ne ciedyem ucnonv3osamv Ois onpeoeienus
MONEKYIAPHO-KUHEINUHECKUX CEOUCME KONoUOHO0-0ucnepcuwix cucmem? QO1BETHI:
1. p=cRT

2.dm= —DAﬁdr
dx
g A= T
3znrN
4. Ax? =2Dr
_RT
6znrN ,

I/I€ C — MOJIAIbHAA KOHIEHTPAIKS; P — 0CMOTHYECKOe napienue; D - kosbduument mupdysun.

BOIIPOC 1.3.5. Haiimu omuowenue ocmomuyeckux Oaenenuti s IBYX THIpO30JIei
CEPHUCTOrO MBIIIBAKA OIMHAKOBON KOHIIEHTPALUH, HO pa3anH0H JUCIIEPCHOCTH C pagnycaMu
chepruyecKuX MOHOYACTHI[ COOTBETCTBEHHO I'1= 3 108 u 15=6" 10°m

OTBETHI:

1.3,8:10°

2.8:10°

3.0,7

4.5,0

5. 1.0

Pelitunr-xouTpOos 2

BOIIPOC  2.1.1.  Osuaxombmeco ¢  NONONHCEHUAMY,  XAPAKMEDUZVIOUUMU
nosepxrnocmmoie senenus. Kaxoe us nux — neyoosnemeopumensro?
OTBETBIL:
1. IloBepXHOCTHBIMU Ha3bIBAETCS TOHKME TpeXMEpPHBIH CII0H, o6pasyromuiics Ha MTOBEPXHOCTH
KOHTaKTHPYIOIHMX (a3 U UMEIOIIHH KOHEYHbIE pa3sMepEL.
2. Ha rpanune pasgena >KMIKOCTh — Ta3 pPaBHOACHCTBYIOIIAs CHJI MEXMOIEKYIAPHOTO
B3aHMO/ICHCTBHS HallPaBJIeHA HOPMAJILHO K IIOBEPXHOCTH B CTOPOHY JKHIKOU (a3l
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3. Pabota, coBepimaemas B M30TEPMUYECKHX YCIOBHSX B IPOLECCE IepeBoZia MOIEKYJIbI H3
00bEeMHOH (asel B TOBEPXHOCTHBIA CJIOM, pPaBHA YBEIMUCHHIO CBOGOIHOMN TIOBEPXHOCTHOM
SHEPrHUs.
4. IloBepxHOCTHas 3Heprus — 5T0 paboTa paspsiBa CBs3eit IpU IpOOJICHUH TBEPIBIX TeT,
CBSI3aHHAS C YBETMYECHHUEM IIOBEPXHOCTH pa3iela.
5. BHyTpeHHee NaBeHHe — 3TO CHIIA, ¢ KOTOPOif TIOBEPXHOCTHBIN CJIOH BO3IEHCTBYET HA 00BEM
(assL

BOIIPOC 2.1.2. Hzyuume onpedenenus, Xapakmepusyiowue npupooy No8epxHOCMHO20
Hamaxcenus. Kaxoe uz nux mpeGyem ymounenus?
OTBETHI:
1. Pabora 00pa3oBaHMsS €NMHHIBI TOBEPXHOCTH, coBepliaemasl IpPOTHB CHJI BHYTPEHHErO
NaBJICHHS], Ha3bIBAETCS IOBEPXHOCTHEIM HATSKCHUEM.
2. BemuMHa G — [OBEPXHOCTHO® HATSUKEHHE —  SBISETCS ko3 durenToM
MPOTIOPLIMOHATIBHOCTH MEXIy PabOTOM, 3aTpauyeHHOM Ha H3MEHEHHE ILIOMANH IIOBEPXHOCTH K
3THM H3MEHEHHEM ILJI0MIa/IH.
3. CornacHo 3KCIepUMEHTATBHBIM JAHHBIM MOBEPXHOCTHOE HATSKEHHE JTMHEHHO YMEHbIIaeTCs
C POCTOM TEMIIEPATYPHI BILIOTH IO KPUTHYECKOIA.
4. BenuuHa 6 XapakTepu3yeT MeXMOJIEKYJISIPHOE CHETUIeHHE, OJSPHOCTS XUIKOCTH H CBA3aHA
C IUIIONTEHBIM MOMEHTOM, MOJIAPH3YEMOCTBIO BEIIECTBA U AUIICKTPUYECKOH TTPOHHITAEMOCTBIO.
5. Bce yTBEpIKICHHUS CTIPaBEIUBEL.

BOIIPOC 2.1.3. B xaxom cryuae nepexod x cnedyiouemy ppazmenmy 6v1600a
ypasnenue adcopbyuu I'ubbca nedocmamouno 060cHOBAHO?
OTBET:
1. Viamenenne cBOOOJHON 3HEPTHH TOBEPXHOCTHOTO CIIOS:

dF=0dA+Ado'+Zy‘.dn, +Znidp,. (1)

2. Ilo ananoruu ¢ ypaBaenueM ['u66ca-/Trorema:

Ado +) ndu, =0 ()

3. OrpaHn4mBasCh TONBKO H30TEPMUYECKUMH TIPOIIECCAMHU H PA3JeiHB 06¢ YacTH ypaBHeHuUs (2)
Ha A,. monyunm, do=-Y Idy,

4. Jlns OunapHO#f cucrema (MHZEKC 1 — pacTBOpHTENB, 2 — PacTBOPEHHOE BEUIECTBO
do =-I'dy, — I'ydu,
5. Tak kax du = RTdIna, nomyckas 3aMeHy aKTHBHOCTH Ha KOHICHTPALHIO ISt pa30aBIeHHBIX
pacTBOpOB, noayunuMm [ = o & BEE

RT dec

BOIIPOC 2.1.4. [lna xaxux u3 npugedeHuvlx 8ewjecme 6 cydae 600HbIX pacmeopoe
senuvuna do/dc 6onvuie nyns?
1. Heoprauudeckue 37eKTPOJIHTEI
2. OpraHu4YecKue KUCIOTHI
3. cnUpTEI
4. Genxu
5. cnoxHBbIe 3GUPEL

BOIIPOC 2.2.1. Ilpoananusupyiime ypasnenus, Xapakmepusyrowue NogepxXHOCmHOe
HamAdiCcenue U noeepxHocmuylo sHepeuro. Kaxoe uz wuux mpebyemcs OONOIHUMENBHO
YMouHums?

OTBETHI:
1. Aw=0A4



dG

2. 0=
dA TP

3.U=a—ﬂ?§]
dr ),

dG
4, — = const
dar

a
> dA V.T.n

BOIIPOC 2.2.2. Hsyuume nonogicenus, Xapaxmepusylowue npupooy aocopoyuoHHbIX
cun. Kaxoe u3 nux ne coomgemcmeyem cospementsim npedcmasienusm?
OTBETHI:
1. ANCOpOUMOHHBIMH HA3LIBAIOTCS CHIIBI MEXKMOJIEKYIAPHOTO  B3aMMOJECHCTBUS MEXKITY
MOJIEKYJIaMH HJTH aTOMaMH, HaXOJAIUMHUCS B PasHBIX (hazax.
2. Kak cmmel ocoforo pojna ancopOUMOHHEIE CHIIBI  0GMAAoT OpPHEHTAllMOHHEIM,
UHAYKIMOHHBIM H JUCIIEPCHOHHBIM B3aUMOJEHCTBHEM.
3. Jlnis MOHMMaHHSA HPHPOIBI aNCOPOIMOHHBIX CHI HEOOXOIHMMO YYHTEIBaTh, YTO B aKTe
amcopbuuu MoJeKyna anacopbaTta B3auMOJEHCTBYET He ¢ OHHM, a CO BCeMH OmmKalmuMu
aToMami ajicopbenTa, T.e. ¢ 06beMoM.
4. TommuHa agCOPOLUUOHHBIX CTOEB MOXKET JOCTHTATh THICSY aHTCTPEM, 3TOT (aKT YKas3hIBaeT
Ha JabHONEHCTBHE aJCOPOIMOHHBIX CHIL.
5. TeopHsi MEXMONEKYISPHBIX CHJ IOKA3BIBAET, YTO BCE TPH KOMIIOHEHTB 3HEPIrUH
MPUTSDKCHUA: OPHCHTAUMOHHAs, WHAYKIMOHHAS W JHUCIEPCHOHHAs COCTAaBISIONHE 0OPaTHO
MPONIOPIMOHATIBHEI IIECTON CTENEHH PACCTOSHHSL.

BOIIPOC 2.2.3. Kaxas u3 npusedennvix 3asucumocmeii Hasvigaemcs usomepmou
aocopbyuu?
OTBETHI:
l.a={T)
2.a=f(P)
3.P=1(T)
4. P =1(a)
5. T=A1(P)

BOIIPOC 2.2.4. Hsyyume «xpusvie, npeocmasnaiowue 3a6UCUMOCIb  KOIUYECmEd
adcopbupyemozo eewjecmea (opounama) om Oaenenus 6 2a3060i paze (abeyucca) oOns
Medicasnoii nogepxnocmu pazoena meepdoe meno — 2as. Kaxas uz KPUBbIX XAPAKMeEpHa 015

meopuu adcopbyuu 5IT?

OTBETHI: -

. s
J £ I a5 3
b e paale 0 e

BOIIPOC 2.2.5. IIpoananusupyiime ypasuenus, onucvIBalOwue aocopoyulo Ha meepooil
U JICUOK01l nosepxHocmu pazoena ¢as. Karxoe uz nux sensemcs aMuUpudecKum?

OTBETHI:
1. al+kP)=a,_, kP k — xoHCTaHTa
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1
2. lga=Igbh+—IgP b, n — KOHCTaHTEI
n
A ke
3.'=rI, C — KOHLIEHTpaIus
1+ ke
& kPP,
4. a= : - P — naBneHue HaCHIEHHOTO apa
P P
l—— 1+ (k-1)—
P P,
J.a=K,P K, — xoncranTa ['enpu

Petitunr-xonTpons 3

BOIIPOC 3.1.1. Hsyuume nonooicenus, xapaxmepusyiouue aocopbyuio na medicghasno
nosepxnocmu meepooe meno — 2as. Kaxoe u3z nHux e coznacyemcs ¢ ucxoOHbIMU NONONCCHUSMU
meopuu aocopbyuu Jlenemiopa?

OTBETHI:

1. Ancopbruuss MoIeKyn aacopOTHBA NPOHCXOMUT HA AKTHBHBIX LECHTPaX, HaxXOIAIIUXCsS Ha
MOBEPXHOCTH TBEPAOrO ajacopOeHTa.

2. AncopbupoBaHHBIE MOJEKY/IEl YIEP)KHBAIOTCS AKTHBHBIMH HEHTpaMH TOJIBKO B TEYEHHE
ONpPENETIEHHOIO BPEMEHH, KOTOPOE HE 3aBUCHT OT TEMIIEPATYPHL.

3. TloBepxHOCTHAs KOHIEHTpalMsi aACcOPOTHBA NPONOPUHOHANGHA NABICHMIO Ta3a H
KOHIICHTPALMHA CBOOOIHBIX aKTHBHBIX IIEHTPOB.

4. Benencteue Manoro paamyca HeHCTBHS aNCOPOLMOHHBIX CHI M HX CIOCOGHOCTH K
HACHIICHUIO  IOBEPXHOCTH  AICOPOEHTa MOXKET OBITh  3allOHEHAa TONBKO  OIHUM
MOHOMOJIEKYJIIPHBIM CII0€M acopOTHRa.

5. AncopOupoBaHHBIE HAa COCENHUX aKTHBHBIX IIEHTpax MOJIIEKYJBl ancopOTHBa He
B3aMMOAECHCTBYIOT MEXKIY COGOM.

6. AncopOums NpejCTaBIAeTCs KaK KBA3UXHMHYECKAs PEeaKiys MEXIy MOJIEKYJTIOH rasa u
aKTHBHBIM LIEHTPOM, B PE3YJIBTaTe KOTOPOH 0Opasyercs ancopOMpOBaHHEIH KOMILIEKC.

BOIIPC 3.1.2. Kaxyro uz npusedennvix enuuun onpedeisem yacmuas npouseoonas om
mepMOOUHAMUHECKO20 NOMEHYUANA NO NAouadu?

dG

a TP

OTBETBI:

1. XUMHYECKHH TOTEHITHAT

2. BHYTpPEHHSS SHEPIHs

3. OBEPXHOCTHOE HATSIKEHHE
4. NOBEpPXHOCTHAS AKTHBHOCTH
5. cBoboHAs SHEprusi.

BOIIPOC 3.1.3. IIpoananusupyiime cnedyiowue ucxoduvie nonoNceHus meopuu
Mmonexynsaprot  aocopoyuu Ionanu. Kaxoe wuz nux He coomeemcmeyem cospemenHbim
meopemuieckuM U SKCNepUMeHmanbHuiM OauHbIM?

OTBETHI:

1. Ancopbumst 06ycnoBnuBaeTcs TONBKO (u3ndeckuMu Ban-nep-BaanbcoBsiMu cuamu. Ha
TIOBEPXHOCTH aICOPOEHTA HET aKTUBHBIX LIEHTPOB.

2. AncopOuMOHHBIE CHIIBI JEHCTBYIOT HA PACCTOSIHHS, [IPEBBIIAIOITHE pasMepsl OTAENBHBIX
MoJeKyl1 ancopoTuBa. OOpasyercs ancopOLMOHHEIN 00BEM.
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3. Kaxnad Touka BHyTpM aicOpOLMOHHOrO 0OBEMA XapaKTepu3yeTCss ONpeAeTeHHBIM
3HAQYECHHEM aICOPOIIMOHHOTO MMOTEHITHAA.
4. AncopOnMOHHBIA NIOTEHNMAN NPEICTABIAET CObOl H30TEPMHYECKYI0 paboTy cikaTHsl rasa
(mapa) mpu mepeBozie ero U3 o6beMHOH (Basbl B 061aCTh IOBEPXHOCTHOI'O CJI0S C JaBIICHHEM,
OTIMYHBEIM OT PABHOBECHOTO.
5. JleficTBue aNCOPONMOHHBIX CHI II0 MOpE YOAIEHHS OT MeK(a3HOH IOBEPXHOCTH
YMEHBIIACTCS, ¥ HA HEKOTOPOM PACCTOSIHHU PaBHO HYIIIO.
6. 3aBHCHMOCTB 2ICOPOIMOHHOrO MOTEHNHANA OT AACOPOLIHOHHOTO OGhEeMa HOCHT Ha3zBaHHUe
XapaKTepPUCTHYECKOU KPHUBOH.

BOMNIPOC 3.1.4. Karxoi uz nepeuuciennwix IKCNEPUMEHMANLHBIX  MEMO008 He
n036015em onpeoensmy NOBEPXHOCMHOE HamAdNCeHue?
OTBETBI:
1. MeTon MakCHUMaTbHOTO JaBJIEHHS ITy3bIpbKa (METOJ Pebunnepa)
2. Metox nepemermnenys maprKa B JUCTIEPCHOHHOI cpefie
3. CranarMoMeTpHYeCKUi METOT OTPBIBA KATLTH JKHIKOCTH
4. TeH3MMETPHYECKHI METO/] OTPhIBA KOIbLA
5. Meron KannUISpHOTO NOAHATHS KHAKOCTH.

BOIIPOC 3.1.5. Hzyuume nonooicenus, xapaxmepusyiouue aocopbyuio na medxcghasmoil

nosepxnocmu meepooe meno — 2az (nap). Kaxoe uz mux cywecmeenno omauuaemcs om
OCHOBHBIX NOLODICEHU MEOPUU NONUMONEKYIAPHOL a0copbyuu napos Bpynayspa — Dumemma
— Tennepa?

OTBETHI:

1. Ha mosepxsOCTH TBEpHOro ajncopGeHTa HMEITCH HEPaBHOLICHHBl B 3HEPTETHYECKOM
OTHOIIEHHUS aKTUBHEIE IIEHTPEIL.

2. Ancopbuus MHorocoitHa. Kaxkaas Mosekyna nepporo cios CILy?KHT LIEHTPOM IS aACOpOIMH
BTOPOTO ¥ MOCIEAYIOUINX CIIOEB.

3. Ilepsoiit croit ancopbTuBa o0pasyercs B pe3ynbTare AeHCTBHS Ban-nep-BaanscoBex cum,
NOC/ICAYIOIIHE — B PE3YJIbTaTe KOMIICHCALIHH.

4. AncopbupoBanHas (asa IpeLCTaBIsIeTCs KaK COBOKYIHOCTD a7IcOpOHPOBAHHBIX KOMILIEKCOB
—— MOJICKYJIPHBIX LEMOYEK, KOTOPhIC SHEPIeTUYECKH HE B3aHMOICHCTBYIOT APYT C IPYTOM.

5. TemmoTel ancopOIMH €IMHAYHOrO U JBOMHOTO KOMILIEKCOB PHOIHM3UTENBHO OJHHAKOBEI U
PaBHBI TENIOTE 00BEMHON KOHIEHCALIUH.

6. Ancopbumio MOJIeKyN Tapa MOXKHO PacCMaTpHBATH KAk CEpHIO KBA3MXUMUYECKHX peakluit
00pa3oBanus aJCOPOIMOHHBIX KOMILIEKCOB.

7. llpu 3HAYeHHAX AABIECHHS B rasoBOM (ase, HATEKUX OT MABIICHUS HACBHIIEHHOIO Tapa,
00pazyeTcst MOHOMOJIEKY IIPHBIH CIIOH.

8. Ilpu yBenuvenuu naBneHuss B Tra3oBoif (ase UHCIO CBOGOMHBIX AKTUBHBIX LEHTPOB
COKpAII[aeTCs, 8 YUCIIO KPATHBIX KOMIUIEKCOB PACTET.

9. ObBemHas KOHIAEHCANHS Tapa IPOMCXOUT TIPH JOCTHIKEHUH NABICHHUI, PaBHEIX JaBIICHUIO
HACBILICHHOTO [1apa IpH JaHHOH TeMIlepaType

10. Ilpeamonaraercs, 4YTO IUIOWANb, NPUXOMIINASCS HA OJHY MOJIEKYIly ajcopOTHBa B
TIOBEPXHOCTHOM CJIO€, - IIOCTOSIHHAS BEIHYHHA. JTO JAET BO3MOKHOCTH BBIYHCIIATE BETHUHHY
YIEIBHON IIOBEPXHOCTH aicopOenTa.

IIpome:xyTOYHASI ATTECTALMS 110 HTOraM OCBOEHHS M CIIUILTHHbI
(KOHTpOILHBIE BOIPOCHI K IK3aMeEHY)

1. Crpyktypa namcmepcHBIX — cucreM.  JlucIepcHas daza, nmucmepcHonnas  cpena.
KonuyecTBeHHEIE XapaKTEPUCTHKY UCTIEPCHOCTH

2. KnaccuHkanus JUCTIEPCHBIX CHCTEM: II0 arperaTHOMY COCTOSHHUIO JIUCIIEPCHOH (a3sl U
JUCTIIEPCHOHHON CPEeJBl, 10 KOHLEHTpALMH, 10 XapakTepy B3aHMOACHCTBHS JUCIIEPCHOH
(assl ¢ TUCIIEPCHOHHOMN CpeIoii.
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10.

L1

12.

13.

14.

15

16.

1.

18.

19.

20.

21.

IlonsTre 0 THOGUIBLHEIX U TMOPOGHEIX TUCIIEPCHEIX cucTeMax. OCOBeHHOCTH KOJUIOHAHOTO
COCTOSIHHUS BEIECTRA.

Cycnensun u ux coiictsa. Ilonydenue. ArperaTuBHas yCTOHYHBOCTD ¥ OIIpeNensroue eé
axToper. CeMMeHTAMOHHEIH aHaTH3 cycrieHsuit. [1acTsL.

OMyJIbCHH, TIEHBI ¥ BX cBoicTBa. [Tonyuenue. THIIb] SMYJIBCHHA. Y CTOHYUBOCTD SMYIBCHH H
neH u e HapymeHue. @akTOphl yCTOWYMBOCTH OMyJIbCHH u men. CBoiicTsa
KOHUCHTPUPOBAHHAIX ¥ BBICOKOKOHIIEHTPUPOBAHHBIX 3MYJIbCHIA,

MeTozpl Oy YeHHs B OYHCTKH KOJUIOHIHBIX PACTBOPOB.

MornekynIpHO-KHHETHYECKHE W ONTHYECKHEe CBONCTBA KOMIOMIHBIX CHCTEM. bpoynosckoe
mBmKeHue (ypaBHenwe Ofimmrelina), nubdysus (ypasHeHHs ®uKa), OCMOTHYECKOE
nasnenue. x B3auMocBs3b.

Cemmumentanus. CelMMEHTAIMOHHAS YCTOWYHBOCTD M CEANMEHTAHOHHOE paBHOBECHE.
Lentpudyra u e€ npuMEHEHHE IS HCCIIEIOBAHUS KOJUTOMTHBIX CHCTEM.

PaccenBanne u nornomexue ceeta. YpapHeHue Panest. Y IbTPaMHKPOCKOIHS B 3IeKTPOHHASL
MHKPOCKOIHUsL KOJUTOUAHBIX cucteM. OnpeneneHue GOpMEL, pa3sMEPOB U MACCHI KOUTOMIHBIX
HJaCTHII.

TepmosunamMuKa IMOBEPXHOCTHBIX siBIeHHMIL. TepMoIMHAMUKA IIOBEPXHOCTHOTO  CIIOA.
IosepxHocTHas omeprus I'mbGGca u moBepxHOCTHOE HaTsDKeHHE. MeToME! OIIpe/IeIeHHUs
TMOBEPXHOCTHOTO HATSDKEHMS. 3aBHCHMOCTD IIOBEPXHOCTHOTO HATSIKEHUS OT TEMIIEPATYPEL.
CBs13b noBepxHOCTHOH sHeprud [uG6ca ¥ IOBEPXHOCTHON OSHTATBIIHNH. Kpaepoii yron
CMayuBaHUsL. TepMOAMHAMUYEKHE YCIOBHS CMAYUBAHKS M PACTEKAHHUS. unpodunsroCTs H
ruapodO6HOCTS MOBEPXHOCTH TBEPIBIX TEI.

AJncopOuus MOBEPXHOCTHO-aKTHBHBIX BemiecTs ([IAB). Tepmonnaamuka azncopbiuu. Beison
ypaBHeHus ['u66ca. [ToBepXHOCTHO-aKTHBHBIE H TOBEPXHOCTHO-HHAKTHBHBIE BEIIECTRA.
M3orepmMa MOBEPXHOCTHOrO HATSKEHHS. YpaBHeHHe IIIMIIKOBCKOTO. IToBepxHOCTHAs
akTHBHOCTE. Ilpasuino [lrokno-TpayGe. Vpasuenme Jlemrmiopa mis MOHOMOJIEKYIIPHOM
ancopOIuHy. .

Opwuenranus monexyn ITAB B mosepxHocTHOM cioe. Omnpezenenue ILUTOIIA M, 3aHUMaeMOi
Monekyno# ITIAB B HachImeHHOM aCcOPOIIMOHHOM ClIOe. Ancop6uust ITAB u3 pactBopos Ha
IOBEPXHOCTHU TBEPIBIX TelL.

IIpuposa SNMeKTpUYECKUX SBICHHH B JMCHEPCHBIX CHCTEMax. MeXaHW3M BO3HMKHOBEHHS
SJICKTPHYECKOTO 3apsja Ha rpaHuue pasgena aByx (as. CrpoeHue mBOMHOIO
AIIEKTPHYECKOTO CIIOS.

Munenma, crpoenme munenmpl ruapopobHOro 3soms. 3apsn u ANIEKTPOKHHETUYECKHI
NOTEHIHAN KOJUIOUIHOM JacTHIIEL. SIB/IeHHE Mepe3apsIKu KOJUTOHIHBIX YaCTHIIL.
ONeKTPOKHHETHYECKHE SBICHHS. DnekTpodopes. CBs3b 3meKTpodopeTHIecKoit CKOPOCTH
KOJUTOMAHBIX YaCTHI C HX JJIEKTPOKUHETHYECKHM IIOTEHIHAIOM (ypaBHEHHe | elpMronsia-
CMmonyxoBckoro). Onexrpodopernueckas HOJIBHIKHOCT. DIeKTpoocMoc.
OJEKTPOOCMOTHYECKHI METO H3MEPEHHUS FNEKTPOKHHETHUYECKOTO [IOTEHIIHAIA.
YCTOMYHBOCTE M KOAryJsius KOJUIOMJHBIX cHcTeM. CelUMEHTAIMOHHAS W arperaTuBHas
YCTOHYMBOCTH KOJIOMIHBIX CHCTEM. ATDPETalis U CeIMMEHTALHs 9acTHI] UCTIEPCHOM (asbi.
Koarymsanus u ¢akropsl, eé BeisbBaronmue. Metennas u ObicTpas koarymsnus. ITopor
Koarynsauuy, ero omnpeznenenue. Ilpasuno Iymsue—Tapau. Koarymsuumst 3omeit cmecsamu
3MEKTPOIMTOB. [1paBuo anIuTHBHOCTH, aHTATOHA3M B CHHEPIU3M HOHOB.

Bsiskocth pacTBOpoB. OTKIOHEHHE CBOKMCTB PacTBOPOB OT 3aKOHOB HproTOHA. VYpasuenue
burrama. TlpuduHEl aHOMANBEHON BSI3KOCTH PAacTBOPOB HOJHMEPOB. MeTosI HU3MEepeHus
BSI3KOCTH PacTBOPOB

®akTOpE! yCTOHUUBOCTH pacTBOpoB. THKCOTpONUs cTynHeit u reneit. Cuaepesuc.
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KonTpompyromue nporpaMme! Juist caMOCTOATENLHOM PaGOThI CTYJEHTOB
(TecroBnle 3axaHu)

KOHTPOJIMPYIOIIIAS ITPOT'PAMMA 4.1.

BOITPOC 4.1.1. IHpoananusupyiime HUdICENpUBedeH bl NONO0JICEHUS,
Xapakmepusyiowjue MeXanusM 00pasoéanus 080UHO20 NeKmpuveckozo cuos, Haiidume
nonodicenue, A6AI0Ueecs 1bo HegepHviM, 1UBO0 cnopHbim!

OTBETHI:

1. DnexTpuueckue SsBICHHS Ha MEX(A3HBIX MOBEPXHOCTAX — CJEACTBHE M3GEITOUHOMN
IIOBEPXHOCTHOH SHEPTUH — PE3yNIbTAT B3aUMOEHCTBHS COMPUKACAIOLIIXCS (a3 MexKIy COGOM.
2. Croeuunpuueckas ancopOums HOHOB — TMEPEXOM M3 KHAKON (hassl B [IOBEPXHOCTHBIHA CIIOH
YACTHIl JHCIEPCHOH (asbl — CONpPOBOXIACTCS IMEepepaclpesieleHHeM 3apsiioB B 0GNACTH
IIOBEPXHOCTHOTO CIIOS.

3. Ecimm Mex¢asnas moBepxHOCT 00pa3oBaHa BEIIECTBAMHM, HE CIIOCOOHBIMHU OOMEHHBATHCS
3apsamMd, TO JBOWHOM ONEKTPHYECKMH CIo#f MOXeT o06pa3oBaTecs B pe3yibrare
OPUEHTHPOBAHHSI IIOJISIPHBIX MOJIEKYIL.

4. Ilepexost HOHOB WJTH 3IEKTPOHOB U3 O/IHOM (asbl B APYTYIO HA TpaHulle paszesia Ha3bIBAeTCs
INOBEPXHOCTHO! AUCCOLHAALKE.

5. AncopOuus HOHOTEHHOTO MOBEPXHOCTHO—AKTHBHOTO BEINECTBA MOJKET IIPOUCXOJUTh Ha
TpaHHNE BYX HECMEIIMBAIOIIMXCS KUIKOCTEH, HanpuMep, Boas! 1 Gersona. [lonspras rpymma
MONCKYJIbl ~IOBEPXHOCTHO — aKTHBHOIO BellecTBa, oOpalleHHas K Bofje, Oymer
AUCCOLMUPOBATE; B PE3yIbTaTe AMCCOLHALUN MekK(Da3HAsT TTIOBEPXHOCT HPHOOPETAET 3apsiy.

6. Eciu B cuctemy Meranm — Boza J00aBHTH XITOPHUCTHIH HaTpHid, TO 3a cueT u3buparenbHOM
ajicopdLMy aHUOHOB XJOpa Ha MeTajlle MOSBUTCS H3GBITOYHBLA OTPHIATETHHEIR 3apsan, B
Onu3JIexkKanIeM CI0e pacTBopa GyAeT U30bITOYHbIH MOI0KATEILHbIH 3apsi] U3 HOHOB HATPHUSL.

7. Tlpu KOHTaKTe MeTalIa ¢ ra3oBOi (asoil MPOMCXOMUT Iepexox DJIEKTPOHOB OT METAIA K
rasy. MexdasHasi TOBEpXHOCTb 3apsIKAeTCs.

BOIIPOC 4.1.2. Hsyuume nonosicenus, Xapaxmepusyiowue Mexanusm obpaszosarus
0B01IHO20 CI0S1 UOHOB HA NpuMepe 06pa306anus 3015 cynvgpama bapus. Kaxoe uz nux mpebyem
ymounenusn?

OTBETHI:

1. Ilpu cnuBaHME BOJHBIX PAcTBOPOB XJIOpHAa Oapust u cynbara HaTpust oGpasyercs 3075
cynsdara Oapust.

2. B 3aBHCHMOCTH OT YCNOBHH (KOHIEHTpAaIMs KOMIIOHEHTOB, TEMIIEpaTypsl W OPYTHX)
00pasyroTcs MEKpOKpHCTAILTHKH BaSOy4 GobIelt nimm MeHbImeH JHCIIEPCHOCTH.

3. Ecnu HCXO/tHBIE KOMIIOHEHTSI B3SATHl HE B CTPOTO CTEXHOMETPHUECKHX COOTHOIIEHUSX, TO
HOHBI OapHsl MM CYIb(aT-HOHBI MOTYT OKa3aThCA B 3HAYHTEILHOM H3OBITKE.

4. Ilpn u30BITKE, HAMPUMEP HOHOB GapHsl, OHH HAYHYT HEPEXOLUTH U3 pacTBopa B TBepayIo (azy
M 3aHMMATh BAKAHTHBIC MECTa, JOCTPauBast KPUCTAIIHYECKYIO PELIETKY.

5. Ilpu oTom TBepnas (asza MpHOGPETAET MOTOKUTENBHBIA 3aPs, KHUIKAT — OTpHIIATeIbHBIHA.
30prrouneie  cynmbdaT-mOHBI BCIEACTBHE KYJOHOBCKOTO B3aHMOIEHCTBHS NOATSHYTCS u3
pacTBopa K aIcopOHpOBaHHBIM Ha MOBEPXHOCTH HOHaM Gapust — oOpasyercst JBOMHON 10
HOHOB.

6. Mone! Gapus, BEI3BIBAIOIIME B IaHHOM CIIyuae BO3HUKHOBEHIHE MexdasHoro noreHmnuana,
Ha3LIBAIOTCS IIOTEHIIHAIOIPE IS ISTEOLIIHMH.

7. Cynbdar-uoHBl, KOHIEHTPHPYIOUIHECS B PAacTBOPE OKOJIO 3apsUKEHHOM MOBEPXHOCTH
KPUCTIOB Cylib(haTa Gapust Ha3bIBAIOTCSI IPOTHBOMOHAMH.

BOIIPOC 4.1.3. Kaxoe u3z onpedenenuti, xapaxmepusyoujux 9NEeKMPOKUHEMUYeCK e
AGNEHUS, MOJICHO CHUMAMb NPOMUBOPEYUUBHIM?

OTBETHI:
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1. SlBnemme mepeHoca JKHIKOCTH MO AEHCTBHEM BHEIIHETO 3JIEKTPUYECKOr0 IO,
HaOIIIo/IaeMoe B KaNMJUIAPHO—IIOPUCTEIX TENax, 4 Takke B OJHHOYHBIX Kanusipax,
Ha3bIBACTCS AIIEKTPOOCMOCOM.

2. Ilepememenne wacTHIl 1WCTepCHON (a3sl B 3IEKTPHUECKOM IOJE OTHOCHTETBHO
JAMCIICPCHOHHOM CPENBI HAa3BIBACTCS NMEKTPOodopes3oM.

3. BO3HNKHOBEHHE Pa3HOCTH IOTEHIHMAIOB MEXKIY ABYMS CTOPOHAMHE IIOpHUCTOH nuadparMel
Upu NPONYCKAaHHWH HEpe3 Hee BOABI MO0 MeXAy KOHIAMH OJWHOYHOTO KalMiIApa MpH
IIPOTEKaHUH Yepe3 HEro BOABI HA3hIBASTCS MOTEHIIMAIOM TEUCHHS.

4. IlosiBnenwe pa3sHOCTH MOTEHIMAIOB MEXIY IBYMSI 3JIEKTPOJaMH, pPaclOJIOKEHHBIMH Ha
Pa3HOH BBICOTE COCYJa, B KOTOPOM ocefaeT (IepeMeIaeTcs) CyCIIeH3Hs MEJIKOAUCIIEPCHOTO
KBapua, Ha3bpIBAETCsl MOTEHIIHAIOM OCE/IaHUS HITH MOTSHIHAJIOM CETUMEHTAIWH.

5. DMeKTPOKUHETHYECKUE ABICHHS IIPOSIBISIOTCS TeM ciiabee, YeM Melbue YacTHIIBI JIACIIEPCHOH
(asbl, 1 ©cUe3ar0T COBCEM IPH IEPEBOJIE UCTIEPCHOM CHCTEMBI B MOJICKYJISIpHBIH pacTBOP.

6. IlpuumHA  SNEKTPOKWHETHYECKUX  SBICHHI  3aKII0YaeTcs B CYILECTBOBAHUHA
IIPOTHBOIIOJIOKHBIX 3apsI0B TBEPIOH U KHAKOM (a3 CHCTEMBL.

7. Pa3sHOMMEHHOCTH 3apsI0B (a3 NPUBOAMT B CIIyYae HEMOJBHIKHOTO IOPHUCTOTO Tejla B
SJIEKTPHHYCCKOM II0JIC K NEPEMEINEHHIO IOJBHKHBIX IPOTHBOMOHOB BMECTE C XKUIKOH (hazoii.

8. CymHOCTP 3JIEKTPOKMHETUYECKUX SBICHHN 3aKI0YaeTcs B IEPEBHKEHAN YaCTHI]
AUCTIepCHOM (Ga3el M IMCIEPCHOHHOH Cpeibl TpPH IPHIOKEHHH K CHCTEMe pazHOCTH
NOTEHIHANOB HIIM, HA0OOPOT, B BO3HMKHOBEHHIO PA3HOCTH IMOTEHIIHANIOB IIPH OTHOCHTETHHOM
nepeMerieHud $asel U Cpesb.

KOHTPOJIMPYIOIASI IPOTPAMMA 4.2.

BOIIPOC 4.2.1. IIpoananusupyiime paccysxcoenus o npupooe 2NIeKMPOKUHEMUYECKO20

ROMeHYUana u yxasjicune ouiuboyHoe?

OTBETHI:

1. DneKTpOKMHETHYECKHH NOTEHIHal — 3TO 3JEKTPHYECKHIl MOTEHIMAN, OTCYMTHIBAEMEIH OT
TPaHHULBl CKOIBXEHUS 0 YPOBHS B JKHIKOH (hase, MOCTATOUHO YAANEHHOTO OT MexdaszHoi
TpaHuIBl pa3jena.

2. I'pasuna CKOJBKEHNS YCTAHABIMBAETCS [PH OTHOCHUTEIBHOM IEpEMEINEHUH a3, manpumep
IIPH TEYEHHH SKUIKOCTH BIIOJIb TBEPHOU IIOBEPXHOCTH.

3. HeBO3MOKHO yKa3aTh TOUHOE IOJIOKEHHE TPAHUIIBI CKOTBKEHHSL.

4. C mocTaToYHOM yBEPEHHOCTBIO MOXKHO IPEIIONOKHATE, YTO MEPBBIA CIIOU HOHOB H NIEPBBIT
CJIO¥ MOJIEKYIT BOJIbl, CMaYMBAIOIIUX TBEPAYIO (Ba3y He IMepeMeIarTcess OTHOCHTENBHO TBEPIOH
(as3bl Npu TEUEHUH KU IKOCTH.

5. DIeKTPOKHHETUYECKHH TOTEHIHAT BO3HUKAET IIPH OTHOCHTENHHOM IEpPEMEILeHHUs dbaz mon
NEHCTBUEM IIPUIIOKEHHOI'O STEKTPHYECKOTO TOJI.

BOIPOC 4.2.2. Paccmompume nonodicenus, onucwiéaiowue mexanusm o6pazosanus
080UHO20 21IEKMPUYECK020 €105 UoHO06. Kakoe u3 mux npomueopeuum SKCNePUMEHMANbHLIM
OaHHbvIM?

OTBETBI:

1. Ha rpanune Boja — TBepabli #omua cepebpa B Bogy OyAyT MEepeXOmuTh TIPEUMYINECTBEHHO
MOHBI cepedpa, Tak Kak OHU OoJtee ruapaTHPOBaHEL.

2. IloBepxHocTh Honuaa cepebpa OyneT UMETh HEKOTOPBIH M3GBITOK HOHOB HoJa, KOTOPBI co
CTOPOHBI BOJbI OyIeT HEUTPaIH30BaH H30BITKOM HOHOB cepebpa B IIPUIIETAIOIIEM CIIOE.

3. OroT mpomecc INpUBENET K BO3HHKHOBEHHMIO MEX(A3HOTO CKauyka IIOTEHLHANOB,
NPENSTCTBYIOMIETO JalbHEHIIEMY IIEPEX0y HOHOB.

4. JIBoWHOH clOH HOHOB 00pa3syeTcs He CaMOIpPOHM3BOJBHO, a B PE3yNBTATE YMEHBIIECHUS
SHEPruy NOBEPXHOCTHOIO CJIOL.

5. B pesymprare mnpoiecca Tepexoia HOHOB YCTAHABIMBACTCS DaBHOBECHE, KOTOPOMY
COOTBETCTBYET OIIPeJieJIeHHOE 3Ha4YeHHE CKayKa IIOTEHIIHAaIOB.
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BOITPOC 4.2.3. Kaxoe u3 senrenuil Haboo0aemcs, eciu ACUOKOCEL N GIUSHUEM

PAasHocmu NOMEHYUAN0s nepemMenyaemcs 4epes nOpUCmyio HenoOGUNCHYI0 MeMBPAHY K 0OHOMY
U3 aneKmpooos?

1. Dnexrponus

2. anextpodope3s
3. 3IEeKTpoocMOC
4. spdext Kpunke
5. addext Hopua
6. sneKTpoAnanus.

KOHTPOJIMPYIOIIASI IIPOTPAMMA 4.3.

BONIPOC 4.3.1. Ilpoananusupyiime nonoocenus Xapakmepusylowjue Ccmpoenue
0601H020  nexkmpuyeckozo cnos. Kaxoe uz wnux me co2nacyemcs ¢ co8pemeHHbIMU
meopemuieCKuMy U SKCNePUMEHMANbHLIMU OAHHBIMU?

OTBETBIL:

1. J(BOiiHOM 3/IEKTPHYECKHH CIOH COCTOHT W3 HOHOB OIHO 3HaKa, OTHOCHTEIBHO IIPOYHO
CBA3AHHBIX C [JHCIEPCHOM (ha30#f, ¥ SKBUBAICHTHOTO KOJMYECTBA IIPOTHUBOIIOIOKHO
3apsUKCHHBIX KOHOB, HAXOIAIIMXCs B THCIIEPCHOHHON cpejie BOIH3H Mex(asHOM OBEPXHOCTH.
2. 3apsn Ha IIOBEPXHOCTH TBEPAOH JMCHEPCHOM Gaser B mepsoM nmpuGIHIKeHHH
paccMaTpHBAeTCs KaK MOBEPXHOCTHBIN 3apsl.

3. JlBoiinoit snexTpudeckuii coit o6pasyeTcs B pesyibraTe U30MpaTeIbHON ancopOIUK OJHOTO
U3 HOHOB, IIPUCYTCTBYIONIUX B JUCIIEPCHOHHOM cperte.

4. JIBOWHOW OIeKTpUYECKHH CIOM Ha MexdasHO TpaHHLE TBEPOOE TEIO0 — IKHUIOKOCTH
NPEAICTABIIACTCA KaK IIOCKUH KOHICHCATOP, 0JHa 00K/IaIka KOTOPOro CBA3aHA C TIOBEPXHOCTHIO
TBEPZIOro Tea, a apyras, HeCyIas NPOTUBOIIONIOKHEINA 3apsijl, HAXOMUTCS B JKUIKOCTH BOIH3H
TIOBEPXHOCTH.

5. BerencTBue TeIIOBOro MBHKEHHS HOHOB NPOTHBOMOHBI DACCESHBI B SKHIKOMN baze He
HEKOTOPOM PAacCTOSHHUHU.

BOIIPOC 4.3.2. Ilpu xaxux 3suavenusx INEKMPOKUHEMUYECKO20 NOMEHYUANa 6
MURTUBONLMAX OUCNEPCHAS CUCHIEMA MOICET CHUMAMBCA YCIMOTINUBOL?

OTBETBI:

1.0...30
2.05..50
3.0...100
4.30...70
5.50...100

BOIIPOC 4.3.3. Karoe u3z ypasuenuii coomsemcmeyem meopuu cmpoenus 060UH020
SNEKMPU4ecKo20 cnos, npeonoicertoti Lllmeprom?

‘ 45"
Fzo
2. ¢, =¢;exp|l ——L
+ =€ P[ RTJ
3. &E=4mnQc /el
o)) F
4_ c_=coexp ___—+Z_g9
RT
5. E=4mpU/eH

BOIIPOC 4.3.4. H3zyuume onpedenenus, Xapaxmepusyiowue CmpyKmypy Muyennsl
3 i -

{m[Fe(OH),]-nFe** -3(n—x)CI"}3xCl

Kaxoe u3 nux nemoyno?
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OTBETHI:

1. m — 4KMCI0 HERTPAIBHBIX MOJIEKYII, 00pa3yIOIIMX arperarsl

2. n — YKCIIO TOTEHIHAIO0Pa3yIoKUX HOHOB

3. 3(n-X) — Y4KCIIO0 MPOTHBOMOHOB, HAXOIAIIMXCS BOIU3H IIOBEPXHOCTH

4. X — 9HCIIO IPOTHBOUHOB, PACCESIHHBIX B JKHIKOH (asze Ha HEKOTOPOM PACCTOSHUH OT TPaHHIIE]
paznena

5. (n-X)+X — YKCII0 HOHOB, HAXOIAMIMXCS B TG OY3HOHHOM CIIO€.

YCTOMYUBOCTD U KOATYJISIUAS JUCIIEPCHBIX CUCTEM

KOHTPOJIUPYIOLIAS ITPOI'PAMMA 5.1.

BOIIPOC 5.1.1. Cpedu ymeepoicoeHutl, Xapakmepusylouux yCmou4ueocms OUCNepCHbLX

cucmem, Hauoume HemoyHoe.

OTBETHI:

1. VcTOMYHBOCTE AMCIIEPCHBIX CHCTEM XapaKTepH3yeTCsl HEM3MEHHOCTHIO BO BPEMEHH pa3MepoB
YaCTHIl JUCTIEPCHOMN (Pashl M COXpaHEHHEM HX PaBHOMEPHOI'O PACIpe/eieHUsl B JUCTIEPCHOHHOH
cpeze.

2. Bce mucmepcHble CUCTEMBI TEPMOJMHAMMYECKA HE YCTOHYHBEL

3. Kunerw4ecKko# Ha3bIBaeTCs YCTOWYMBOCTH IUCIEPCHOM CHCTEMBI IO OTHOIICHHUIO K
IPaBUTALHOHHOMY HJIH LIEHTPOOEKHOMY IOJISM.

4. Koarynanuss — TpOLECC CIMIIAHUS YacTUIl JucriepcHol dasbl B Gosiee KpyIHBIE arperatsl,
NPHBOMAINMH K IOTEpe KMHETHYECKOH YCTOMYHBOCTH, Pa3le/IeHHIO ba3 u, KaK CIeJCTBHE, K
Pa3pyLICHUIO CUCTEMBL.

5. ArperaTuBHOM YCTONYMBOCTBIO HA3BIBACTCA CIIOCOOHOCTH CHCTEMBI IPOTHBOCTOSTH
VKPYITHEHHIO YaCTHUI JUCIIEPCHOM (passbl.

6. Koarymarel, oOpasylommecs B pe3yjibTaTe arperanuy 4YacTHI JMCIEpCHON (hasbl,
IPENCTABIAIOT CO00M OCaiKU pa3IM4HOM CTPYKTYPBHI: pBIXJbIE, IUIOTHBIC XJIOMNbEBHIHEBIE,
BOJIOKHUCTHIE, KPHCTAJLIONOIO0HBIE.

BOIIPOC 5.1.2. Hzyuume nonodicenus pazvACHAIOWUE NPUpooy YCmouiusocmu

KONNOUOHbIX cucmem. Kaxkoe uz nux owubouno?

OTBETBI:

1. Ha 61143KOM pacCTOSHUH MEXKAY KOJUIOMIHBIMM YaCTHLAMH JEUCTBYIOT MEKMOJIEKYIAPHbIE
BaH-JIeP-BaaIbCOBBIE CHIIBL.

2. Hanuume ABOWHOTO 3JIEKTPUYECKOTO CJI0s Ha MOBEPXHOCTH KOJUIOMIHBIX YaCTHUIl HCKIIFOYAET
B3aUMOIEHCTBHE MEKIY HUMH.

3. YCcTOMYHMBOCTE AMCIEPCHBIX CHCTEM OOYCIIOBIICHA COOTHOLIEHHMEM MEXKMOICKYISPHBIX CHII
IPUTSOKEHHS U NIEKTPHYECKUX CHJI OTTAIKUBAHUSL.

4. Bo3MOKHOCTh CYIIECTBOBaHHS JUCIEPCHOM CHCTeMBI 00YyCIOBIE€HA HATHIUEM HEKOTOPOTO
SHEPreTHYECKOro  (NOTEHIMAIBHOr0) Oapbepa, KOTOPBIH  MPENATCTBYeT  CONMMKEHHIO
KOJJIOMIHBIX YacTHIl ¥ UX CIIMIIAHHIO.

5. KuneTndeckast yCTOMUHBOCTE OIIPEJETIAETCA pasMepaMy JacTHII.

BOIIPOC 5.1.3. Kaxoe u3 nepeqyucieHHblx G030€UCmEull He MOJicem 6bl36dmb

Koazynayulo 2udpo3ona?

1. 3meHeHne TEMIIEPATYPEI

2. MeXaHUYEeCKHE BO3AEHCTBHS

3. no6aBjieHne MOBEPXHOCTHO-aKTHBHBIX BELICCTB
4. BBeICHHE 3JIEKTPOIUTOB

5. 37IEKTPOMarHuTHOE U3JIyYEHHE.

BOIIPOC 5.1.4. Onpederumv KOHCMAHMY CKOPOCMU KOQ2YIAYUYU, €CAU 6 OOHOM
Kybudeckom Mmempe 3018 UCXOOHOe KOMUYecmeo Hacmuy pagno 5-1 0", a 8pems NnOJOBUHHOU
xoazynsayuu cocmagnsem 10 ¢?

OTBETHI:
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1,5:10"
2.5-10"
3.5-10M
4.5-1071
5. IaHHBIX HETOCTATOYHO.

KOHTPOJIMPYIOIIAS ITPOI'PAMMA 5.2.

BOIIPOC 5.2.1. H3yyume nonodicenus, xapaxmepusylouue CyWHoCmb cmabunusayuu

Oucnepcuwix cucmem. Kaxoe us nux npomugopeuuso?

OTBETHI:

1. Ha mexdasHoii moBepXHOCTH pa3nena (aza — cpena oOpasyercs NMOBEPXHOCTHBIN CIOH U3
MOJIEKY] cTabuIu3aTopa.

2. Tlonmas duKcanus TUCIEPCHOM CHCTEMBI OOYCIOBIMBAETCS TEM, YTO BBICOKOBA3KHH
CTaGHIM3HPYIOIHME CIIOH He BHLIABIMBACTCS [IPU CTOJIKHOBEHHH YaCTHIL TUCTIEPCHON (asbl.

3. CrabuiM3upyIOIMMH CBOWCTBAaMH 0071a7aloT aJCOPOLHMOHHBIE CIOM OPHEHTHPOBAHHBIX
[OBEPXHOCTHO—AKTUBHBIX BEIIECTB: OEIIKH, MBUIA U [PYTHe.

4. TIpo4HOCTH aICOPOIMOHHOIO CJOS HapacTaeT ¢ yBeiaudeHueM DH Cpezsl W MOBBHILIEHHEM
KOHIIEHTPAIUs IOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA.

5. Tlpenen nOBBIIEHHS CTAOMIBHOCTH IUCIIEPCHBIX CHCTeM — 00pa3oBaHWe CIUTOLIHBIX
IPOCTPAHCTBEHHBIX CTPYKTYp-TelIeH.

BOIIPOC 5.2.2. Koazyasayust KOALOUOHBIX CUCTEM MOICE NPOUCX00UMb NOO GIUAHUEM
pada axmopos. Kaxoil uz nepequcieHHbIx pakmopos umeem HausadxicHeuuiee meopemu4ecroe
u npaxmuyeckoe 3Havenue?

1. Crapenue cHCTEMBI

2. U3MEeHEHHE KOHIIEHTPALWH TUCIIepCHOH (asel
3. MexaHW4eCKHEe BO3IECHCTBHSA

4. u3MeHeHHe TeMIIepaTyphl

5. mobaBlieHHE 3IEKTPOIUTOB

6. nelcTBUE CBETA.

KOHTPOJIUPYIOIIASA IPOT'PAMMA 5.3.

BOIIPOC 5.3.1. Ilpoananusupyiime RNONOJCEHUs, Xapakmepusyiowue oOeucmeue
snexmponumos Ha 301, Kakoe u3 Hux He OmHOCUMCA K NPAGUNGM  KOG2YIAYUU
snexkmponrumamu?

OTBETBI:

1. Koarynupyromum JeiicTBHeM 00afaloT He BCE MOHBI 3JIEKTPOJIUTA, & TONBKO TE, KOTOPHIC
MMEIOT 3apsi/l IPOTHUBOIOJIOXKHEIH 110 3HAKY 3apsy KOJUTOHMIHOH JaCTHIIBL.

2. Jlnst Hadasa KoaryJisiiuy HeoOXOJMMO NPEBLICHTh HEKOTOPYIO MUHUMAIIbHYIO KOHIIEHTPAIHIO
9JIEKTPOJIATA B 30JIE.

3. Ilopor xoaryisuuu — 95TO BEIHUMHA, XapaKTepH3yrollas YCTOMYHBOCTH 3014 K
IMEKTPOTUTAM.

4. Koarynupyromas cuia uWoHa TeM Oonble, 4eM OONblie ero BaJeHTHOCTb, H BO3PAcTacT C
yBEJIMYEHHEM Paliyca HOHA IIPH OJJHHAKOBOM BaICHTHOCTH.

5. Koarysiuus 30715 POUCXO/UT B Pe3yIbTaTe H3MEHEHNS KOHIEHTPAIMH AUCTIEPCHOH (assl i
IPUBOIUT K 00Pa30BaHMIO OCAIKOB — KOAryJsiTOB

BOIIPOC 5.3.2. Mzyyume npeOnoCulIKu, HA OCHOBAHUU KOMOPLIX pPA3CUBAIOMCS
npedcmasnenus. 0 koazyiayuu konnouoos. Kaxas us nux ne yuumesanace CMOnyxo6ckum onsa
nocmpoenus meopuu 6b1cmpou Koazyisayuu?
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OTBETHI:
1. Mexny uacTHmamMu JIUCTIepCHOW (a3bl JNEWCTBYIOT CHJIBI TPUTSDKCHHS W CHIIBI
3IEKTPOCTATHHYECKOTO OTTATKHBAHHU.
2. Tpu cOmKeHUs HacTHI[ JMCHEpCHOH (asel B mpouecce OPOYHOBCKOrO IBHIKEHHS Ha
OCTATOYHO OTM3KHE PACCTOSIHUS YaCTUIIBI CIIMBAIOTCA, 00Opasys arperar.
3. CKOpOCTH KOAry/IsiIHy OIpeieseTcs JaCTUYHON KOHIIEHTpalue moJis i TeMIIepaTypoH.
4. Tlpu CTONKHOBEHMSX IIEPBHYHBIX 4YacTHIl 0OpasyiOTCs CHayana BTOPHYHBIC, a 3aTeM
TpeTU4HbIEe U O0JIee CIIOKHBIE.
5. CKOpOCTh arperatupoBaHusi CYIIECTBEHHO 3aBHCHT OT IPHPOIBI CHJI, IEHCTBYIOLUIUX MEXKIY
YaCTHI[AMHU JUCIEPCHOM a3kl

CTPYKTYPOOBPA30BAHUE U CTPYKTYPHO-MEXAHUYECKHE

CBOMCTBA JUCIHEPCHBIX CUCTEM

KOHTPOJIUPYIOIIAS ITPOI'PAMMA 6.1.

BOIIPOC 6.1.1. Kakoe u3 YKa3aHHbIX CEOUCME He C6A3AHO HeNnOCPeOCmEEeHHO CO
cmpyKmypoti OucnepcHotl cucmemol?
OTBETHBI:
1. 371aCTHYHOCTD
2. TEKy4YeCTh
3. BSI3KOCTH
4. cMauMBaEMOCTh
5. MIacTUYHOCTH
6. IPOYHOCTb.

BOIIPOC 6.1.2. Kakoe u3 noaosiceHuil, XapaKkmepusyouux CmpyKkmypbl OUCNepCHbIX
cucmeM, s61emcs HeGepHoIM?
OTBETBI:
1. CTpykTypa — 3TO IPOCTPAHCTBEHHBIM KapKac — CETKa, 00pa3sOBaHHbBINA CBs3SIMU aTOMOB,
HOHOB, MOJIEKYJI, MALEILT, KPHCTATHYECKUX OTPOCTKOB M YaCTHUI[ KOJUIOHIHBIX Pa3MEPOB.
2. B KOWIOHIHBIX ¥ MHKPOTETEPOTEHHBIX CHCTEMAaX DPaslIMYaroT THKCOTPONHO —OOpaTuMele,
UM KOAryJISUHOHHBIE CTPYKTYPHI, H HEOOpaTHMO —pa3pyIIaroIliecs, WIH KOHICHCAIIHOHHO-
KPHCTAITH3AIIMOHHBIE CTPYKTYPEL.
3. KoarynsiuonHas cTpykTypa o0pasyeTcs CHeIIeHHeM NepBHYHBIX YaCTHUIl AUCIEPCHON (asbl
BaH-/Iep-BaaJIbCOBBIMH CHIIAMH.
4, KonyeHcaoHHAas CTPYKTYpa BOSHUKAET B pe3ylibTare 00pa3oBaHMs IIPOYHBIX XUMHYECKHX
CBsI3el MeXIy YaCTHIIAMU JUCIIEPCHON (a3bl.
5. KpucTammsanioHHbe CTPYKTYPB! GOPMHPYIOTCS B IIPOLECCE BBIKPUCTAIIA30BbIBAHAS HOBOH
dasbl BCIEACTBIE CPALTUBAHUS KPUCTAJLIMKOB.
5. Ilpo4HOCTH KOAryJSIMHOHHBIX  CTPYKTYp  3HAUWTENBbHO  IPEBBINIAET  NPOYHOCTH
KOHIEHCAIMOHHBIX H KPUCTAIM3ALHOHHBIX.
6. I'eneobpasoBanue — 3TO BO3HUKHOBEHHE IIPOCTPAHCTBEHHOW CETKM M3 YACTHIl AMCIEPCHOM
¢aze1, B meTiIAX KOTOPOH HAXOMUTCS Cpefia.
7. Cnenududeckoe CBOMCTBO KOAry/SLHUOHHBIX CTPYKTYP — CIIOCOOHOCTH CamONPOU3BOIBHO
BOCCTAHABIMBATE CBA3M MEX/Y YACTHIAMH, pa3pyLIeHHBIE IPH MEXaHUYECKOM BO3/ICHCTBUM HA
CHCTEMY.
8. Cunepe3uc — SBIICHHE CaMOIIPOM3BOJIBHOIO YMEHBINEHHS pasMEpPOB Ielisi IPH COXPaHEHUH
€ro CTPYKTypbl C OJHOBPEMEHHEIM BBIIEJICHHEM W3 HEr0 JUCICPCHOHHOM  CPEBI,
CoJepIKallelcs B IETIAX.

KOHTPOJIMPYIOLIAS IIPOI'PAMMA 6.2.

BOIIPOC 6.2.1. Cpedu nonosicenuti, XapaKxmepusylowux CmpyKmypvl u CE0Ucmea
KOMNOUOHBIX CUCmeM Haloume ouluboynoe?

23



OTBETHI:
1. O6pasoBanue CTPYKTYpP B KOJIOUIHBIX CHCTEMaX — Pe3yJbTaT CUEIUICHNs], CPACTaHUs JacTHIl
JWCTIEPCHOH (a3bl MOA BIMSHHEM ACHCTBYIONUX MEXIy HUMH (QH3MYECKAX MM XMMHYECKUX
CHLL
2. Ilpomecc 0Opa3oBaHUS CTPYKTYphl M CBOWCTBA CTPYKTYPUPOBAHHBIX CHCTEM 3aBHCAT OT
CBOMCTB MOBEPXHOCTH YaCTHI] JUCIIEPCHOH (ha3bl, €€ HEOAHOPOJHOCTH, XUMUYECKOr0 CTPOCHHUS,
(OpMBI ¥ JPYTHX.
3. OCHOBHBIE THIBI CTPYKTYp: KOAryJIsSIHOHHBIE, KOHJIECHCAIMOHHBIC W KPUCTAIM3ALHOHHBIC,
pasiuyMe OmpeeNsercs IPHPOJOH CHI CLEIUICHHs, NSHCTBYIOIMX MEXIy YacTHIAMHU
JCTIEPCHOM (a3Bl.
4. CTpyktypa, oOpasyromascs B pe3ylbTaTe CpacTaHHsl KOJUIOMIHBIX YacTHI[ B CIUIOIITHOH
IPOCTPAHCTBEHHBI KapKac-CeTKy IoJ JelcTBAeM BaH-Jiep-BaalbCOBBIX CHII Ha3bIBACTCH
KOH/IEHCAIlUOHHOM.
5. KoarymsuMOHHBIE CTPYKTYypbl BO3HUKAIOT B pe3ylbTaTe IIOHVKCHHs arperaTHBHOH
YCTOWYMBOCTH AUCIIEPCHOM CHCTEMBI ITyTEM CIEILIEHNS MEPBUYHbIX YaCTHUIL JHCIIEPCHOH dbassl B
POCTPaHCTBEHHBIE KAPKaCHL.
6. Ecin 00beMHBIH Kapkac—ceTKa (GOpMUpYeTCs 3a CHeT XMMUYECKUX CBS3EH aTOMOB, MOJIEKY I
I KPUCTALIMYECKMX CPOCTKOB, a JHCIIGPCHOHHAS Cpella 3aKiIoYeHa B sdeikax Kapkaca, TO
CTPYKTYpa CHCTEMBI Ha3bIBAaeTCs KOH/ICHCAHOHHO—KPUCTAIU3aIMOHHOM.
7. CremududecKoe CBOKCTBO KOAryJISMUOHHBIX CTPYKTYP — THKCOTPOIHS — CIIOCOOHOCTH
CaMOIIPOM3BOJILHO BOCCTAHABIUBATHCS MOCIE IIPEKPAIIEHHS MEXAHHIECKOTO BO3ICHCTBHA.
8. XapakTepHOE CBOMCTBO THKCOTPOIHEIX CTPYKTYp — 371acTHyHOCTh. Ilnactuusble Tenma
HeoOpaTHMO H3MEHSIOT pa3Mephbl B GopMy MO AEHCTBHEM BHELIHUX CHII; TIOCNIC NPEKpaIleHHs
BO3JICHCTBUS H3MEHEHHS OCTAIOTCS.

BOIIPOC 6.2.2. Ilpoananusupyiime onpedenenus, Xapakmepusylowue ce0ucmed
cmpykmyp u Hatioume owubooyHoe?
OTBETBI:
1. O6pa3zoBaHue CTPYKTYpHI, OXBaThIBalollell Bech O00bEeM AUCIEPCHOM CHCTEMbI, BO3SMOMKHO
TONBKO TPH OINpENEeIEHHON KOHLEHTpAlMH YaCTHI| IUCTEepCHOH asbl, HOCTATOYHOH ML
[MOCTPOEHHUS IIEJBHOTO KapKaca.
2. CBs3b MEXIy BS3KOCTBIO KOIUIOMIHOM CHCTEMBI H COJIEPKAaHHMEM JMCHEPCHOH (assl
omuceBaercst ypasaeueM 77 =177,(1+-K-@), rae 1 U Mo — BA3KOCTh CHCTEMBI U cpeasl; K —
KOHCTAHTa, ompejenseMas GopMmoit yacTul; ¢ — oObeMHas 10/ JUCIEepCHON (assl B 06beme
CUCTEMBI.

3. TeueHHe BSI3KUX Tell ONMHUCHIBAETCS 3aKOHOM P = ng, rae P — wanpsbkenue casura; U —

NUHEHAs CKOPOCTh TEYEHHST; X — KOOPIMHATa, HOpMaJIbHas K OTOKY; 1| — BA3KOCTh CPE/IBL.
4, Bs3KOCTh MUCIEPCHBIX CHCTEM — HENOCTOSHHAS BeIW4MHA. Ee 3HaueHWe 3aBHCUT OT
YCIIOBHH ONpeneneHH s, OT CKOPOCTH TCYCHHUS.
5. BA3KocTh Tea OTIMYAIOTCS OT IUIACTHYHBIX TeM, YTO TEKYT HpH JIFOOBIX HANpSKCHUSX.
Hampume CTPyKTYpHI U3MEHSIET XapakTep TeUYCHHUS.

BOIIPOC 6.2.3. Ha xaxom u3 2pagpuxog npedcmasieHa XapaKkmepHas 3aeUcuMochib
63KOCMU O HANPAICEHUS COBULA ONISL C6AZHO-OUCNEPCHOU CIMPYKMYPUPOBAHHOT cucmembel?

OBETHI:

®OH/ OIEHOYHBIX CPEACTB Ui NPOBEACHHs aTTECTAIHH YPOBHS CHOPMHUPOBAHHOCTH
KOMIIETEHIHH 00yJarOIIXCs 10 JUCIUILIHHE 0QOPMIISETCS OTACIBHBIM JOKYMEHTOM.
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6. YUEBHO — METOJMYECKOE 1 HHO®OPMAIIMOHHOE OBECIIEYEHUE
MUCIATIMHBL

6.1. KuuroodecnmedeHHOCTh

HauMeHOBaHHE JIMTEPATYPhI: aBTOP,
Ha3BaHue, BUJ H3JaHHUA,
H3[aTeNbCTBO

Ton u3panua

KHUI'OOBECIIEYEHHOCTD

Konu4ecTBo 3K3eMIIAPOB
w3ganuii B 6ubnuortexe Bal'y B
cootsetcTBuH ¢ PI'OC BO

Hanuyue B 3MeKTPOHHOM
oubnuotexke Bal'V

1

2

3

4

OcHoBHas nurepatypa™

1. Boroukuii C.C. Kypc xonnouaHoi
XUMHH: yuebHuk 2-€ U314, - M.:
Xumus, 1976. - 512 c.

1976

102

2.@puppuxcoepr II.A. Kypc
KOITOMAHOM Xxpmun: yue6uuk. — J1.2,

2010. -416 c.

2010

86

3. Mapkog B. ®. Mackaesa JI. H.
Bpycunupina JI. A, Anekceesa T. A.
KonnouaHas XuMus: NpuMepsl 1
3ajgauu: YueGHoe nmocobue - 2-e
u31., cTep. - M.:dnunTa, U3a-so
Vpan. yu-Ta, 2017. - 188 c.

2017

http://znanium.com/catalog/
product/948402

4.Onsmescknit  M.B., [lopodeesa
U.B. Konnounnas XHUMMUSL.
HOBC]JXHDCTHBIE ABIIEHHA H
JMCTIEPCHBIE CHCTeMBbl. PeliTHHroBas
CHCTEMa OpraHW3alid M OLEHKH
caMoCTOATeNLHOH paboTsl cTyAeHTa/
Vyeb6. nocobue. Bal'yY, Bragumup. —
2003.-70 c.

2003

http://dspace.www 1.vlsu.ruw/
handle/123456789/562

5.IpakTudeckue paboTsl Mo
komnouaHoi xumuu. lungesa JLIT.,
Cynakosa H.H., Benoycosa B.H.,
Mumnaxkosa T.C., MamonTos I'.B.
VyebHoe nocobue. 2015. 244 cTp.

2015

https://e.lanbook.com/book/
68308

JonosHuTenbHasd JHTeparypa

1.Ponun B.B. ®usuieckad u
Koo aHas xumus: YIeOHOE
mocobue. — CTaBpoIOIb:
ATPYC, 2013. — 156 ¢.

2013

10

2. Kupuuenko O. A.

[TpakTUKYM MO KOJUIOHAHOH XHUMHH!
VyebHo-MeTOgHYECKOE mocobue -
M.:MIIT'Y, 2012. - 110 c.

2012

http://znanium.com/catalog/
product/757805

3. ®panuesa H. H. besruna 10. A.
Pomanenxko E. C. Bonocosa E. B.
Konnowuanas xumuu: yuedHoe
nocobue. - Crapponoss: [Taparpad,
2013.-52c.

2013

http://znanium.com/catalog/
product/514197

6.2. Ilepuopmuecxkue H3TaAHHS

1. Boma: xyMHus U 3KOJIOTHA.
2. CopOIHOHHBIE U XpPOMATOrpaQu9YeCcKue IPOLECCHL.

3. Environ Technol.
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4. Boctouno — EBponeiickuii )xypHall IEPENOBBIX TEXHOIOTHH

6.3. HurepHeT — pecypchl

1. https://ru.wikipedia.org/wiki/
2. http://www.chemport.ru/

3. http://www.xumuk.ru/

4. http://elibrary.ru/

5. http://sci-hub.org/

7. MATEPUAJIBHO - TEXHUYECKOE OBECIIEYEHHUE JUCIIAIIINHBI

JIna peanu3anyy JAaHHOH JHUCIHUILIMHEI MMEIOTCS CIICIHABHEIE TOMEIIEHUS IS IIPOBEACHUS

3aHATUN JeKYUOHHO20 MUNG, 3aHAMUL 1a00PAMOPHO20 MuUnd, 2pynnoevix U UHOUSUOYANbHBIX
KOHCYIbMAyull, mexyujezo KOHmpons u npomesicymodnoi ammecmayuu. JlaGopaTopHble U
JCKIHOHHBIe 3aHATHS NPOBOAATCA B ayl. 331-1 «Dusnueckas ¥ KOJUIOHIHAS XUMHIY.
[lepeyeHs HCIONB3YEMOrO JIMIEH3HOHHOTO IporpamMMmHOro obecnedenus Windows 7,
Microsoft Office 2010.
/1

Pa6ouyto mporpamMmy cocTaBul _.X.H. npod. Kyxrtun B.A. 4"{/,}'2!—'7&&7’
(®UO, nonnuck) e

e
4/;"
v

(mecto paboTsl, 1omKHOCTE, PHO, noamnuck)
IIporpamma paccMOTpeHa i 0100peHa Ha 3acelaHuy Ka(eapsl XUMHHU
IIpotoxon Ne /{0 ot 24 4¢ 227/ rona
3asenyromuit kadgenpoii_ a.X.H. npod. Kyxtun b.A. :
(®UO, noanuce) /
PaGoyas mporpaMMa paccMOTpeHa i 0100peHa Ha 3aceJaHui y4eOHO-METOUYECKOH KOMUCCHH
uanpasnenus 04.03.01«Xumus»

Pernenzent 2
(mpeacTaBuTens paboronaTens) renepanpabiid qupekTop OO0 «BMT» k.1.1H. [ToBopos A.A. &

e f e
Sl F

TTpotoxon Ne 70 or 235.04 .29/ roma P I
[Ipencenarens KOMHCCHU n.x.H. npod.Kyxtun B.A... /JZ/,.//‘{’Z"V
(®UO, nonnucs) A

£

)4
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JIMCT NIEPEYTBEPK/IEHUA
PABOYE NPOr'PAMMBI TUCITATLIAHBI

Pabouas nmporpamMma o100peHa Ha 20;?.2{2 073  yuebHbIi rog
IIpoTtokon 3acemanus kadeapsl Ne 19 ot 23.06-202 rona

3asemyromuii kades //—e—ﬂ?“‘ W/LM%Q A Y.

Pabouas nporpamma oobpeHa Ha y4eOHBIH roj

[Iporoxon 3acenanus xadenpsr Ne oT roza

3aBenyromumii Kapenpoi

PaGouas nporpamma ogoOpeHa Ha y4eOHBIH IoJ1

[Tpotokon 3acenanus kadeapsl No oT roja

3asenyromui kadexpoi
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JIMCT PETUCTPALIMY UBMEHEHUM
B pabouyro nporpaMmy QUCLHUILIAHBL

Hoeepxuocmnbze A6NeHUs U ducnepcnbze cucmembul
OBPA30OBATEJILHON MPOTPAMMBI HATIPABJIEHUS TTOJAIOTOBKH 04.03.01 XuMus

«XUMUYECKHH aHaTH3, XMMHUIECKas ¥ IKOJIOTHYECKast SKCIIePTU3a 00BEKTOB OKpYXKaromleit cpeash)

HaxanaBpuar

Homep BHeceHb! U3MEHEHUs B YaCTH/pas/ielbl Hcenonnurens OcHoBaHue
HW3MEHEHHUs paboueii nporpaMmmsl DOUO (HOMep u JaTa MpoToKosa
3acenaHus Kadeapsl)

3aB. xadeapoi /
Ioonuce DHO
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